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PREFACE 


This fifth and concluding volume of Mechanisms in Modern 
Engineering Design, published in two parts, deals with 
tnechanisiTis based on hydraulic, pneumatic and electric 
devices. The first two types are presented in Part ! and the 
third in Part 2. The mechanisms are accompanied by per¬ 
tinent descriptions of their structure and the motions they 
perform. Data are given for certain of the mechanisms on 
the kinematic and dimensional relations of their links, 
etc. The .schematic representations of the mechanisms are, 
so far. fis is practicable, in the same form as in the first four 
volumes. But, owing to specific features, it was found ex¬ 
pedient to alter the methods for descritjing and depicting 
certain of the items. 

These mechanisms have been systemized, as they were 
in the first four volumes, on the basis of their structural 
features, with a second classification—based on their service 
function—given parallel to the first classification. 

Two tables given in Part I of Volume V, similar to those 
at the beginning of Volumes I, III and IV, enable the reader 
to readily locate the required mechanism, either by its struc¬ 
tural features or by its service function. The mechanisms 
are additionally listed in alphabetical order in the subject 
index at the back of each part of Volume V. The indices 
of the subgroups are the same as in the first four volumes, 
hut they have been supplemented by new subgroups given 
for the first time in the present volume. 

The reader can find all the necessary information on how 
this handbook can be most efficiently used, on the conven- 
lions followed in the schematic representations and the 
descriptions, as well as on other matters of this nature, 
in the preface and introduction published in the first volume. 


Grateful acknowledgement is made of the assistance of 
the staff of the Theory of Machines and Mechanisms Depart¬ 
ment. USSR Polytechnica! Correspondence Institute Es¬ 
pecial thanks are due to the Science Editor, N. V. Speransky, 
Cand.Sc.(Eng.) for his participation in preparing this and 
the preceding volumes for publication, and to E. V. Hertz, 
D.Sc. (Eng.) for her expert consultation and competent 
advice, and for all the materia! she so kindly made available. 


/. /. Artobolevsky 
(1905-1977) 
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I. FLOW-CONTROL AND DIRECTIONAL VALVE 


MECHANISMS (4311 through 4320) 



TWO-WAY TWO-POSmON PLUNGER-TYPE 
SOLENOID-OPERATED PNEUMATIC DIRECTIONAL 
VALVE MECHANISM 


Compressed air is delivered from the mains to port / of the 
valve (Fig. a). Plunger 2 is held by a spring in the position 
shovn and rubber insert 6 closes the passage in pipe connection 3. 
When coil 5 is energized plunger 2 is pulled into the coil and 
opens the passage for air from port / to port 4 through connec¬ 
tion 3. The principle of the valve is shown schematically in 

Figs, h nnd c. 
















THREE-WAY TWO-POSITION PLUNOER-TYPE 

SmE 

4312 

SINGLE-SOLENOID 

PILOT-OPERATED PNEUMATIC 
DIRECTIONAL VALVE MECHANISM 

FC 
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4312 


SmE 


THREE-WAY TWO-POSITJON PLUNGER-TYPE 
SINGLE-SOLENOID 
PILOT-OPERATED PNEUMATIC 
DIRECTIONAL VALVE MECHANISM 


Compressed air is delivered from the mains to port Port 2 is 
connected to chamber 3 which, in turn, is connected to the 
atmosphere by a port (not shown). At the same time, air is 
delivered through channel 5 to ball valve 8. Channel 6 is con¬ 
nected to the atmosphere through holes drilled In armature 7 
and through hole 9. When coll 10 is energized, the armature is 
pulled into the electromagnet and moves downward, overcom¬ 
ing the resistance of the spring. In the first part of this motion, 
the ball of valve 8 shuts off the central passage in the armature, 
disconnecting channel $ from the atmosphere. In further motion 
of the armature, the ball of valve 8 is pushed downward, allow¬ 
ing air from channel 5 to enter channel 6. The pressure of the 
compressed air shifts plunger 4 downward, overcoming the 
resistance of the spring, and air from port / (lows through 
port 2, which is disconnected from chamber 3. When coil lo 
of the electromagnet is de-energized, armature 7 is raised by 
its spring, ball valve ^closes and channel 6 is connected to the 
atmosphere. Then plunger 4 is returned by its spring to the 
position shown. Directional valves of this type are applied 
to control one-way actuators (operating cylinders or devices). 
























TWO-POSITION PLliNGER-TYPE [X)l)BLE-SOLENOID 
4313 PILOT-OPERATED PNEUMATIC DIRECTIONAL 

VALVE MECHANISM 


SmE 


COfnprc$sed air Is delivered Irom the mains lo chamber / throush a port 
(not !thown), and the outlet of the valve Is chamber which la connected 
to the actuator <opcrating cylinder or device), In Ihc OFF position, cham* 
ber 2 Is connected to Ihc atmosphere through two porta 3. Besides, air 
from the mains la delivered to port ^ by a special directional valve. This 
air flows further through pipelines 5 to the outlets of two three-way sole* 
nold-operated pilot valves. When the magnet colls IS and /7 are de-ener* 
gized. armatures 3 and 9 are held by springs In the position shown. Chan¬ 
nels 6 and 7 are connected to the atmosphere through holes drilled In 
armatures 8 and 9, Consequently, plungers iO and // are held by springs 
In the positions shown. Magnet colls 76 and t? are connected In parallel; 
when tneir electric circuit Ts closed, they operate simultaneously. Arma¬ 
tures 3 and 9 move downward so that balls 74 and 7S first shut o(T the 
central passages in the armatures leading to the atmosphere and then are 

r ushed downward, This admits air from pipelines S Into channels 6 and 
. The pressure of the compressed air shifts plungers 70 and 7 7 down¬ 
ward. disconnecting chamber 2 from ports 3. leading to the atmosphere. 


70 and 7 7 down* 
to the atmosphere. 


nd connecting It to chamber /. Compressed air from chamber / Is ad¬ 
mitted into chamber 2. H one of the plungers. 70 or //, does not operate 
as a result of some defect, for instance, if a coil winding Is burnt out or 
a pilot valve gets out of order or the plunger Itself Is lammed, the air 

E iressure does not increase at outlet 2 of the directional valve. The reason 
or this is that the area of the openings connecting chambers 7 and ? is 
considerably less lhan that of tne opening leading from chamber 2 lo 
the almosphere. All the air admitted by the properly operating pilot valve 
Is released to the atmosphere through the malfunctioning pilot valve. 
Air passing through the openings connecting chambers 7 ana 2 Is admitted 
through the Internal passages In plungers 70 and // Into pipelines 73 
and 72. If only one ol the pilot valves has operated properly, and the 
other has not functioned. Ihe pressure In one of these passages Is equal 
to that In the mains and the pressure In the other passage Is atmospheric. 
Air pressure shifts a plunger /dof the special pilot valve, moving a sleeve 
79 and overcoming Ihe resistance of the corresponding spring, After 
plunger 78 has been shifted, air delivery ceases through pipelines 5 to 
the inlets of the pilot valves, and plunger 73 is held tn the shifted position 
by locking member 20. Hence. If one o\ the pilot valves gets out of order, 
the air delivered through the other pilot valve Is discharged to the atmo¬ 
sphere. after which this second valve closes. Member 20 must be manual¬ 
ly retracted to start Ihe system again. The provision of two pilot valves 
operating In parallel and the device controlling their simultaneous oper¬ 
ation enables the reliability of the control system lo be substantially 

Improved. 
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the valve le port 4. H magnet cou a oe-energiiea, pjungcr ^ 
a apring In the posUion allown In Pig. a, In which rubber }n^r\ * 
|he'’p..f.ge la pt^ connection J. Out et port 4 'iconnec ecl through eloU 


SmE 

FC 


THREE-WAY TWO-POSTTION PLUNGER-TYPE 
SOLENOID-OPERATED PNEUMATIC DIRECTIONAL 
VALVE MECHANISM 


4314 


impressed air U delivered from the mains to port /. and ‘he outlet of 


a er i ana ine cenitui jivi« m %v 

ere. When magnet coll ^ U enera «d. plunger 2 overcomes the 
distance of the spring and Is shifted to m up^f position. In »hlch the 
pper rubber Insert closes the hole In sleeve $. this also opens the 
I pipe connection S. Mr from port t Is di^harged through port 4. 
The principle of the valve 1$ shown schematically In Figs, d and c. 
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THREE-WAY TWO-POSITION PLUNGER-TYPE 
SOLENOID-OPERATED PNEUMATIC DIRECTIONAL 
VALVE MECHANISM 


Compr^ss^d &lr Is delivered from the mains to port /. from where U passes 
through hole 5 In cover 4 and slots In plunger S lo chamber S, which is 
connected to the valve outlet. When the electromagnet Is energized, plun¬ 
ger S moves upward and rubber Insert 12 closes hole 6. At the same time, 
second rubber insert // opens hole 7. connecting the valve outlet to port 
which leads to the atmosphere. When the magnet coll Is de-energized, 
plunger S Is returned by Its spring to the posIlTon shown In Pig. a. The 
valve has additional manual controls, useo In setting it up ond In ell- 
atneling trouble. When knob 8 is pushed Inward, II shifts plunger tO, 
closing the passage of air from port /. This connects chamber 2 to the 
atmosphere through slots In stem The principle of the valve Is shown 

schematically In Pigs. 6 and c. 


1 - 0(66 


17 


















18 













im 


FIVE-WAY TWO-POSITION SPOOL-TYPE SINGLE¬ 
SOLENOID PILOT-OPERATED PNEUMATIC 
DIRECTIONAL VALVE MECHANISM 


SmE 

FC 


I 


Compressed air Is delivered Into chamber / Irom where it flows 
to chamber 2 and to chambers 9 and //. Outlet 3 of the valve 
is connected to chamber 4, which leads to the atmosphere. 
The difference in Forces acting on plungers 8 and JO, due to 
their different diameters, holds spool 6 in the position shown in 
Fig. a. When the magnet coil is energized, armature J4 is pulled 
upward, turning lever JS counterclockwise about fixed axis t6. 

, This moves plunger J2 downward, overcoming the resistance 
of spring 13 and opening holes J8 and 7. The pressure in cham- 
I ber 9 drops practically to atmospheric pressure, while that in 
I chamber // is maintained constant. This shifts valve spool 6 
downward. After this, air from the mains is delivered into cham* 
ber 3, and chamber 2 is connected to chamber 5, which leads 
to the atmosphere. When the coll is de-energized, hole J8 is 
closed and the valve spool returns to the position shown in 
Fig. a. The spool can also be shifted manually by means of 
knob /7. The principle of the valve Is shown schematically in 

Figs, b and c. 


!• 
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FIVE-WAY TWO-POSITION SPOOL-TYPE 
DOUBLE-SOLENOID PILOT-OPERATED PNEUMATIC 
DIRECTIONAL VALVE MECHANISM_ 


Compiessed air is delivered from the mains to port /. J" I*’,® 
position of spool 6 shown, the air passes to port 2, which is 
connected to the actuator (operating cylinder or device). Port 3 
is connected to port 4. which leads to the atmosphere. At the 
same time, air passes through channel 7 to holes 8 of two sole¬ 
noid-operated pilot valves W and //. If the coils of the pilot 
valves are de-energized, air from holes 8 pa^es through 
ber P, the slots in plunger 15 and internal channels to ends ;/ 
and !3 of the valve spool. Since the pressure is the same at 
both ends of valve spool 6, it remains in the position shown. 
When coil 14 of pilot valve // (not sectioned) is energized, its 
Dluneer 15 is pulled into the coil so that it closes hole ^ and 
opens hole 16, which leads to the atmosphere. Thus, chamber 9 
of pilot valve and. consequently, end J3 of spool 6 are con* 
nected to the atmosphere. The pressure at end 72 of spool 6 
remains constant and shifts the spool to the right. This connects 
Dort 1 to port S, and port 2 to port 5, which leads to the atmo¬ 
sphere. To return spool 6 to its initial position, it is necessary 
to energize the coil of pilot valve 10 and to de-energize the coil 
of pilot valve //. Knobs 17 and iS enable the valve to be man¬ 
ually controlled In setting up or in case of failure of the elec¬ 
trical control system. 

















TWO-WAY BALL-TYPE ELECTRICALLY OPERATED 
SHUTOFF VALVE MECHANISM 


SmE 


FC 


2 



Fluid (air or liquid) is delivered (o port / from where it flows 
i<i outlet port 2. When a pulse of electric current Is received, 

F owder charge 3 is fired and ball 4 is thrown out of its seat so 
hat It closes the passage to port 2. This shutoff valve is em- 
ployed for artillery piece control. 
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POPPET-TYPE SOLENOID-OPERATED VALVE 

MECHANISM 


Sm£ 



When coil / of the solenoid-operated valve is energized, arma- 
lure 2 is pulled downward, lowering valve member 3 and con-* 
nreting port a, leading to the actuating cylinder, to the com¬ 
pressed air tank. When coil / is de-energized, spring 4 lifts valve 
member 3, connecting port a to the atmosphere through port d. 
In the drawing, the armature is shown in its middle position. 
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2. RELAY MECHANISMS (4321 through 4334) 


4321 THERMAL PROTECTIVE RELAY MECHANISM 


SmE 



The $eiisiUve element of the relay consists of narrow cylinder t inserted 
Into the beerinff (If (he relay Is used to protect the bearings from over- 
heating). This cylinder is filled with a liquid and Is connected by lube a 
to belTows 2. When bellows 2 Is expanded by (he heated and expanded 
liquid that fills cylinder /. pin d, secured to the bellows, turns lever J 
counterclockwise about fixed axia A. This closes contacts 4 and tranamlls 
a signal indicating that the bearing Is overheated. 


4322 


BIMETALLIC-ST RIP THERMAL CUTOUT 
MECHANISM 


SmE 






















4 m 


BIMETALLIC-ST RIP THERMAL TIME RELAY 

MECHANISM 


SmE 

Re 



When winding / is energized, bimetallic strip 2 bends upwards and opens 
contacts a. Contacts a open with a dehnite time delay that is controlled 
by copper strip d. Strip d varies Ihe heat capacity ot (he system. Strips J 
prevent dissipation of thermal energy. 


4324 


FLOAT-TYPE RELAY MECHANISM 


SmE 

Re 



The position of contact bridge /. mounted on rod 2 of ftoat 3. depends 
upon the liquid level in tai^ 4. At the upper limiting liquid level in 
tank 4, contact bridge i rises together with float 5. closing the circuit 
at upper contact a. At (he lower limiting liquid level in the tank, the 
circuit is closed at lower contact d. The relay is regulated to different 
ranges of variation of the liquid level by changing the distance between 

contacts a and a. 
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4325 


B1 METALLIC-ST RIP THERMAL PROTECTIVE 
RELAY MECHANISM 


SmE 



When the current in winding / exceeds Ihe preset value, bime* 
tallic strip 2, heated by the current, bends upward and opens 

contacts a. 
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4526 


SOLENOID-OPERATED PNEUMATIC TIME 
RELAY MECHANISM 


SttiE 

Re 



Linked to armature 2 ol solenoid / is piston 3 which travels in 
a cylinder having a llow-control valve. When solenoid / Is 
cnerglxed, piston 3 rises and forces the air out of the cylinder 
through the valve. This slows down the closing of contacts 

a and d. 
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4327 


SOLENOID'OPERATED HYDRAULIC TIME 
RELAY MECHANISM 


SmE 

Re 



When solenoid / is energized, armature 2 is pulled upward, 
closing contacts a. The time lag is obtained by means of the 
liquid damper whose piston 3 is rigidly attached to armature 2. 
The time lag is regulated bv varying the diameter of hole d in 
piston 3. By-pass b is provided to allow fluid to flow from above 
piston 3 to the space below it at the end of the piston stroke, 
so that contacts a are rapidly closed at the end of armature 
travel. This avoids burning of the contacts. 
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SOLENOID-OPERATED HYDRAULIC TIME 
RELAY MECHANISM 


SmE 


m.i 


When solenoid / is energized, it pulls in armature 2, which is 
linked by spring 3 to the rod of piston 4. Piston 4 travels in 
cylinder 5, which is filled with a viscous fluid. As the piston 
travels, fluid flows from one end of the cylinder to the other, 
passing through small holes in piston 4, whose rod carries con- 
tact bridge a. The speed of the piston depends upon the viscosity 
of the fluid and the size of the holes. Thus, contacts 6 are closed 
with a certain time delay after switching on solenoid /. Spring 6 
returns piston ^ to its initial position. 








4329 


ELECTRIC TIME RELAY MECHANISM 


SmE 



This reliiy is used in d-c circuits. It operates with a time lag 
whose length varies with the current of the electric motor. 
Loosely fitted in coil 3 is aluminium sleeve /, which rests on 
hollow steel cylinder 2. The latter can be adjusted vertically 
by means of its internal thread. Aluminium sleeve / is the 
swondary shorted winding of the transformer whose primary 
winding is coil 3, connected in series in the motor circuit. When 
coil $ is energized, magnetic lines of force, produced by coil 3. 
cut sleeve /. When the current varies in coil J, an emf is induced 
In sleeve which produces an electric current. This develops 
a force of interaction between the current flowing in sleeve / and 
the magnetic flux of coil 3. The greater the current in the wind¬ 
ing of coll 3, the higher this force tosses sleeve / upward. At 
this, the sleeve opens contacts 4 and 5. The higher the sleeve is 
displaced, the longer the time lag of the relay. 
























When the liquid level in the vessel increases above the preset 
value, float / rises and washer 2, secured on flexible link 5, turns 
rocker arm 5 clockwise about fixed axis B and closes left-hand 
contacts 7. Flexible link 3 runs over pulley 4y which rotates 
about fixed axis A. When the liquid level in the vessel drops 
below the preset value, washer 8 turns rocker arm 5 counter¬ 
clockwise and closes contacts 6. 
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4331 


SOLENOID-OPERATED RAPID-ACTION RELAY 

MECHANISM 


SmE 



am 


Solenoid 3 of the relay has two armatures, / and 2. Armature / 
is fixed and air gap a between its ends and solenoid 3 is less 
than air gap d of armature 2 in its OFF position. Winding 4 is 
connected to the field circuit of the relay and winding 5 is ener¬ 
gized by power source 6. The magnetic fluxes d>i and 4>a, set 
up by the two coils, are added together. As long as the current 
in winding 4 is small, armature / is weakly magnetized and al 
of the resultant flux is through armature When the current 
in winding 4 Increases, armature / becomes strongly magne¬ 
tized, a part of flux <D, Is diverted into armature 2 and this arma¬ 
ture is rapidly pulled to the left, closing contacts b and /. The 
speed with which the relay operates can be regulated by varying 
the current from power source 6 in winding 5 and the air gap a. 
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4a52 


SOLENOID-OPERATED REVERSING AND 
INTERLOCKING RELAY MECHANISM 


SmE 


The mechanism consists of two switches, which are solenoids 
having their armatures linked together by interlocking tie- 
rod 3. At one end, tie-rod 3 has elongated hole a, of a length 
equal to the stroke of armature 2. When winding / of one of the 
solenoids is energized* armature 2 is pulled into the winding, 
closing contacts b and d, and, by means of interlocking tie- 
rod 3, blocking the travel of the armature of the other solenoid. 
This closes the circuit of one ol the electric motor windings. 
When coil I is de-energized, armature 2 is returned to its ini¬ 
tial position by spring 4, opening contacts b and d. 
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UGHT-SENSITIVE RELAY MECHANISM 


When here Is no Illumination, there Is no current In phototube / and 
resUtor 2. A negative potential with respect to the cathode Is applied 
to grid a of Irlode S. C^nseduently. tube S does not conduct a current. 
When lilumlnaled. phololube f oecomes current conducting. At this, 
erld a ol tube S Is connected through phototube / to the plus plate volt¬ 
age end the potential of the grid becomes positive. This produces a plate 
current in tube S, which energizes the colt of a solenoid-operated relay 
(not shown), thereby tripping the relay. 


ELECTRONIC TIME RELAY MECHANISM 


When switch / U closed, capacitor 4 Is charged by a d-c power source 
through series-connected resistor 5. The time required to charge capacI. 
tor 4 depends upon its capacity and the resistance ol resistor 3. when the 
capacitor voltage reaches a dennile negative value, tube 5 is blocked, the 
plate current drops to 2 oro and relay d. connected into the plate circuit 
of the tube, releases Ihe armature ol the relay, opening Its contacis at 

bridge 7. 









3. MECHANISMS OF MEASURING AND TESTING 
DEVICES (4335 through 4414) 


CONSTANT-PRESSURE-DROP FLOWMETER 
MECHANISM 


StnE 

M 


The principle of the constant-pressure-drop flowmeter is based 
on the comparison of the force exerted by the dynamic pressure 
of a fluid on n piston with the Force exerted by its weight. As 

f ist on / travels up and down in accordance with the pressure 
n pipeline 2, the clear opening of outlet 5 continually varies, 
Rsa result of which the fluid How rate also changes. Piston / is 
nttached to iron core 5, which moves along inside coils 4, chang¬ 
ing their self-inductance. This Is used to measure the rate of 

flow of the fluid. 




4336 CAPACITIVE FUEL LEVEL GAUGE MECHANISM 


SmE 



The sensor of the fuel level gauge is a cylindrical capacitor 
with inner electrode /, outer electrode 2 and insulating layer 3. 
Between Insulating layer 3 and outer electrode 2 Is a layer of 
fluid (fuel) 4 whose level is to be controlled. When the level oi 
fluid 4 varies in the capacitor, the capacitance also varies be¬ 
cause the permittivity of the fluid and that of air differ. Varia¬ 
tions in the capacitance of the capacitor are registered by the 

measuring Instrument. 
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INDUCTtON ACCELEROMETER MECHANISM 


Svnsilive element / i$ attached by flat springs 2 to the upright 
of the instrument. When the acceleration varies, sensitive elc* 
rnent / is displaced. Armature 4, displaced together with sen* 
sitive element 1, changes the air gap and thereby varies the 
magnetic flux of permanent magnet 5. This induces an electro* 
motive force in winding 6 of the coil of a magnitude proportion¬ 
al to the velocity of the sensitive element. The current pro¬ 
duced is transmitted to an amplifier and then through a rectifier 
to the registering instrument. Damping plate 3 forces the oil to 
(low from the upper to the lower part of the mechanism, devel¬ 
oping. thereby, a resisting force proportional to the lirst power 
or the displacement velocity ana damping the natural oscilla¬ 
tions of the system. The mechanism is calibrated by weight 7. 
Weight 7 is freed and drops by gravity. The instrument regis¬ 
ters the acceleration of the' weight at the instant it contacts 

sensitive element /. 
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4338 


MERCURY-SWITCH-TYPE FLUID LEVEL 
INDICATOR MECHANISM 


SmE 



At the proper level of the fluid in theUnk. hoi low ball / connect¬ 
ed to the tank by two flexible tubes 2, is filled with the fluid 
and the Indicator is in the position shown in Fig. a. Here, the 
contacts of mercury switch 3 are open. When the fluid level 
drops below the required value, ball / empties and is raised 
by wight 4 to the position shown in Fig. b. This closes the 
contacts of mercury switch 3. 
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PIEZOELECTRIC QUARTZ PRESSURE GAUGE SmE 

MECHANISM 



When pressure gauge / is connected to the vessel in which the 

C ressurc Is to be measured, compressed air enters port 2 and 
ends membrane 3 upward. This compresses quartz waFers 4, 
inducing electric charges on their surfaces. The magnitude of 
the charge indicates the pressure. 















OH MfC-RESISTANCE PRESSURE INDICATOR 

MECHANISM 


When the pressure varies in 
Rc chamber 6, diaphragm /, 
through rods 2 and J. changes 
: the ohmic resistance o\ carbon 

piles 4 and 5. If carbon piles 4 
and 5 are connected into a bridge 
circuit so that the resistance 
of each carbon pile is a separate 
arm, and a d-c voltage is ap* 
plied to the bridge input, we 
obtain an a-c voltage at the 
output that is proportional to 
the pressure in chamber 6. 


LIQUID-RESISTANCE PRESSURE PICKUP 
MECHANISM 


The force to be measured is applied to steel membrane / whose 
deflection reduces the cross section of liquid resistance 2, fill¬ 
ing the lower part of the pickup. Used for the liquid resistance 
is a solution of lead nitrate. Variations in the resistance of the 
pickup change the current which, in turn, characterizes a change 
in the force being measured. 































ZH0KH0V5KY PNEUMOMAGNBTIC PRESSURE 
GAUGE MECHANISM 


When body / o\ the gauge is connected to a space in which the 

t ressure varies, compressed air is admitted into port a, alfecU 
ng the resistance of (he magnet arranged in a*c coil 2. Coil 2 
carries threaded member 3 screwed into the gauge body. Leads 4 
have terminals d for connecting the coil into a circuit. The pres- 
sure to be measured is determined from the change in resistance. 
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4343 


CAPACITY PICKUP MECHANISM FOR WORKPIECE SniE 


INSPECTION 



Measuring spindle / slides in 
guide b and bears against work- 
piece a being inspected. Spin¬ 
dle i moves capacitor plate 3 
which is mounted on Hat 
spring 4. Movable plate 3 and 
fixed plate 2 are the plates of 
a capacitor whose capacitance 
depends upon the size of the 
workpiece. The change in capac¬ 
itance indicates the size of (he 
workpiece. 


4344 


GORODETSKY PNEUMATIC ELECTRIC-CONTACT 
PLOW-GAUGE MECHANISM 


SmE 



ll 

r 


Compressed air is delivered 
through tapered column / con¬ 
taining float 2 and. in its upper 
part, two contacts 3. The air 
hows further to the measuring 
head. At definite dimensions 
of the workpieces being inspect¬ 
ed. float 2 closes contacts 3 of 
the signalling circuit. The air 
pressure is regulated by means 
of throttling device 4. 














4345 


DIFFERENTIAL CAPACITY PICKUP MECHANISM 
FOR WORKPIECE INSPECTION 


SniE 







4346 


MULTIPLE-PLATE DIFFERENTIAL CAPACITY 
PICKUP MECHANISM FOR WORKPIECE 
INSPECTION 


SniE 





Measuring spindle / bears against workpiece a being inspected. 
It is supported by flexible membranes 2 and carries a system of 
movable capacitor plates S. Plates S are located between two 
systems of fixed plates 4 and 5. This forms two capacitors with 
systems of plates S and 4, and 3 and 5,whose capacitances 
depend upon the size of the workpiece. The use of multiple- 
plate capacitors and the differential effect obtained by the 
plate arrangement increase the sensitivity of the pickup and 
reduce the effect of Interference. 
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4347 


CAPACITY SEISMOGRAPH MECHANISM 


Sm£ 





HcQvy weight 3 lies on Rexible 
plates a rigidly fixed in hous¬ 
ing 4. When the distance be¬ 
tween fixed plate / and movable 
plate 2 of the capacitor is 
varied, its capacitance Is 
changed. This distance is varied 
by the vibrations of housing 4 
which can be measured and re» 
corded by connecting capacitor 
/•2 into an electrical measur* 
ing circuit. 


4348 


LINEAR DISPLACEMENT RESISTANCE 
TRANSDUCER MECHANISM 


SniE 



When slider / with its brushes 
is displaced along four parallel 
tensioned wires 2 and 3, the 
resistance of the circuit is 
varied, 
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4349 


ANGULAR DISPLACEMENT CAPACITY PICKUP 

MECHANISM 


SftiE 

M 



When Plate f U turned about fixed axia A, 

a varlible capacitor conaisling of pUt« / f li I^uncflon that 

of the capacitance on the angle of rotation of plate / Ij a function tnax 

can be arbitrarily varied by suitably 

and S. This pickup is applied In radio engineering devices to tune circuits. 


4350 


ANGULAR DISPLACEMENT CONTACTLESS MERCURY 
PICKUP MECHANISM 


SmE 

M 



The pickup is designed as an annular glass lube / containing 
mercury. Sealed in the tube is platinum wire 2. A part of this 
wire, clepending upon the angular displacement, is immersed 
In mercury, i.e. short-circuited. The resistance of the pickup 
varies with a change in the angular position of tube /. 
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4351 


ELFXTRICALCONTACT MEASURfNO MECHANISM 
FOR WORKPIECE INSPF.CTION 


Sm£ 



1 .m. .*• . .;.,.rc: . 
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SmE 


4352 


CARBON-PILE STRAIN GAUGE MECHANISM 



Two piles, / and 2, of carbon plates are clamped in yoke 6 by 
means of screws 4. Lever 3, between piles / and 2, turns about 
fixed axis A. This lever is attached to one of the strain gauge 
points. The other point is carried by yoke 6. The instrument is 
mounted on the structure being tested so that elongation Is 
transmitted to lever 3 by the point members. At this, lever 3 
loads one pile and relieves the other. This reduces the resistance 
of the first pile and increases that of the second. Thus, the strain 
of the item being tested is measured by determining the change 

in resistance of the piles. 
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4353 


WIRE-TYPE STRAIN GAUGE MECHANISM 


SmE 






The wire-type strain gauge consists of wire / of a strain-sensi¬ 
tive material, several dozens of microns in diameter.glued to 
a paper backing. The strain gauge is glued to the surface of the 
Item being tested. Soldered to the ends of wire / ate thicker 
copper wire leads 2 by means of which the strain gauge Is con¬ 
nected to the measuring circuit. This strain gauge enables sur¬ 
face deformation of the Item to be measured, because the change 
In the resistance of wire / is proportional to the surface strain. 


4-058S 
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4354 


COMBINATION STRAIN GAUGE MECHANISM 


SmE 

M 


S i 



Sensitive elastic ring o\ an insulating material, has a uniform 
layer of carbon paste 5 applied to its Inner surface. At four points 
(at 90® intervals), the paste is in contact with flexible leads. 
Obtained thus are four sections of resistance which 'constitute 
the four arms of a Wheatstone bridge. If ring i is deformed by 
applying forces to lugs a, which are attached to the item being 
tested, one pair of carbon sections is stretched and the other 
pair is compressed. The resistance of the first pair correspond¬ 
ingly increases and that of the second pair decreases, thereby 
changing the electrical state of the measuring bridge. The flex¬ 
ible leads connect the carbon sections to the power source 3 
and to high-resistance potentiometer 2, which serves to zero 
measuring instrument 4. The readings of instrument 4 indicate 
the forces applied to the Item being tested. 


AO 



SmE 

4355 SERVO-TYPE STRAIN GAUGE MECHANISM 

M 



When the'icircuit Is closed with switch 5, bimetallic strips 2 
are heated |and bend in the directions shown by the arrows. 
Strips 2 continue to bend until they reach contact springs 6. 
Further bending of the strips leads to retraction of contacts 3 
from movable element /. this breaks the circuit. After this, 
bimetallic strips 2 oscillate about movable element I. At this, 
the temperature of each strip is maintained at a definite level. 
The temperatures of the two strips can be equalized by varying 
the distant^ between strips 2 and contact springs 6. Now, when 
clement / is displaced from its middle position, one strip is 
heated to a higher temperature and the temperature of the 
other strip is lowered. This establishes a temperature drop that 
can be measured with dilTerential thermocouple 7 and gafvano- 
meter 4. The reading depends directly on the displacement 

01 element /. 


4 * 
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When lever /, turning about fixed axis i4, is deflected to the 
right, contacts 2 are closed, energizing winding 3. The current 
in winding 3 heats bimetallic strip 4 so that its free end a »s 
deflected because the strip is bent due to the unequal thermal 
expansion of the metals making up the bimetallic strip. When 
lever / Is deflected to the left, contacts 2 are opened, de-energiz¬ 
ing winding 3. At this, bimetallic strip 4 cools and its end a is 
deflected to the right. The motion of strip 4 is repeated at a dis¬ 
tance by Identical strip 5, which is heated by a winding con¬ 
nected in series to winding 3. End b of strip 5 is connected by 
a Unknnd turning pairs to hand c which turns about fixed axis B, 
On a scale, hand c Indicates the deflection of ends a and b of 
bimetallic strips 4 and 5. This deflection is proportional to the 
deflection of lever /, which is linked to the strain gauge. 
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Pressure P Is transmitted through thin metallic membrane / 
to qua^t^ wafers 2 clamped between plates. Steel ball 5 serves 
for self-alignment of the device. Quartz crystals are capable of 
developing equal and opposite electric charges on certain ele¬ 
ments of their surfaces, proportional to the clastic mechanical 
deformation to which they arc subjected. The charges disappear 
when the force load is removed. A single lead is connected to the 
middle plate. The second conductor is the housing. The leads 
are connected to an electrical measuring instrument. 
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4358 


GAS ANALYZER PICKUP MECHANISM 



The gas being investigated Rows slowly through channel / of 
a heavy metal cylinder in which thin platinum filament 2 
is stretched and heated to 100 The coefficient of heat trans¬ 
fer depends upon the thermal conductivity of the gas. 
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ELECTROMAGNETIC MEASURING MECHANISM 
<559 for workpiece INSPECTION 


SmE 



When the coil of electromagnet / is energized by alternating 
current, armature 2, carrying flexible tip a, vibrates. When 
workpiece b, to be inspected, is advanced to measuring tip a oi 
armature 2, the ratio of the period of the closed state of the 
contacts they constitute to the period of the open state depends 
upon the size of workpiece b. the armature tip is connected to 
the grid of an electron tube, and a negative potential is apoiied 
to the workpiece being inspected. The average value of the 
plate current in the electron tube can serve as a measure of the 
clearance between the measuring tip and the workpiece. An am¬ 
meter connected into the plate circuit of the tube, can be 
graduated in units of size of the workpiece. 
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4360 


INDUCTANCE PICKUP MECHANISM FOR 


SmE 















I 



INDUCTANCE PICKUP MECHANISM FOR 
WORKPIECE INSPECTION 


Measuring spindle /, contacting workpiece a being Inspected, 
slides In a hole of the pickup housing. Armature 2 is press- 
fitted on spindle J. Heavy cylindrical magnetic circuit compo¬ 
nents 3, with inserted colls 5, are tightly ntted Into the pickup 
housing. The clearances between armature 2 and magnetic cir¬ 
cuit components 3 vary with the size of workpiece a. This varies 
the inductance of the coils. The inductance is used as a measure 
of workpiece size. Spring 4 provides the required measuring 

force. 
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4362 


INDUCTANCE PICKUP MECHANISM FOR 
WORKPIECE INSPECTION 


SniE 


M 



Measuring spindle /. contacting workpiece a being inspected, 
slides In the hole ot core 5 in coll Screwed on spindle / is 
armature 2. consisting of two round disks. The pickup has two 
coils 4 and 5, whose magnetic circuit is formed by cores 3 and 6, 
the pickup housing and plates 7. Spring 8 provides the required 
measuring force. The clearances between armature 2 and the 
magnetic circuits vary with the size of workpiece a. This varies 
the Inductance of the coils. The inductance is used as a measure 

of the workpiece size. 
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4853 

INDUCTANCE PICKUP MECHANISM FOR 

SmE 

WORKPIECE INSPECTION 

M 




Measuring spindle / contacts workpiece a being Inspected. Lug 4, 
mounted rigidly on spindle /, carries stop pin c and prevents 
rotation of the spindle. Lug 4 is connected by a spherical pair 
to lever 5, used for manually advancing and retracting spindle 
/. Armature 2 is secured to the housing by flat spring <3, which 
IS bent to a right angle. At its left end. armature 2 has bracketj? 
along which slide 7, carrying wedge b, travels. Slide 7 is ad¬ 
justed by screw 8 and is used to set the relative position between 
spindle / and armature 2. Rectangular coils 9 are fitted on core 
10. The magnetic circuit consists of core JO and yoke //. Screws 
12 and 13 limit the displacement of armature 2. The measur¬ 
ing force is determined by the combined action of springs 3, 
Hand 15. The clearances between armature 2and the magnetic 
circuit vary with the sise of workpiece a. This varies the induc¬ 
tance of the coils. The inductance is used as a measure of work- 

piece size. 
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4364 


INDUCTANCE PICKUP MECHANISM FOR 
WORKPIECE INSPECTION 


$niE 


<sl 




Measuring spindle /, contacting workpiece a being inspected, 
slides In a hole of the pickup housing. Overcoming the resistance 
of spring 4, spindle / moves armature 3 an amount depending 
upon the size of workpiece a. This changes the clearances be- 
tween armature 3 and two electromagnets 2, thereby changing 
their impedance. The Impedance of the coils of electromagnets 2 
is used as a measure of the workpiece size. 









4365 


INDUCTANCE-TYPE MICROMETRIC STRAIN 
GAUGE MECHANISM 


SinE 

M 



The instrument is used to measure a small displacement of 
tube 4y with (ts coils / wound on shell 3, with respect to member 
5 with the core. Armature 2 is displaced within two coils /. 
thereby changing their inductance. The inductance of coils / 
is used as a measure of the displacement of, for example, a 

strain gauge. 
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SmE 


4366 


MAGNETIC TACHOMETER MECHANISM 



The magnetic tachometer consists of rotarv bell-shaped perma¬ 
nent magnet / and core 2, between which there is a narrow gap. 
Arranged in this gap Is hollow aluminium cylinder held 
against rotation by coll spring 4. The rotating magnetic field 
Induces currents in cylinder 3 which tend to rotate the cylinder 
with a force whose torque Is proportional to the speed of rota¬ 
tion of magnet /. A scale with uniform divisions is engraved on 
the outside circumference of cylinder S. It indicates the speed 
(rpm) of magnet /, and of the shaft whose speed is to be mea¬ 
sured. in opening 5. 
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LOGOMETER MECHANISM 


SmE 

M 


Arranged between pole shoes / and 2 of steel magnet isfstatiod' 
ary iron cylinder 4 which imparts a radial direction to the 
lines of force of the magnet. Secured to shaft 5 are rotary 
frames d, which are coils arranged at a certain angle with respect 
to each other. When (here is a current in frames d, their own 
magnetic flux interacts with (hat of magnet 3, developing a 
force proportional to the current. The current is supplied by 
means of three hairsprings 7, which have a very small torque in 
comparison to the torque of frames d. The angle of deflection of 
hand 8, mounted rigidly on shaft 5, is proportional to the cur* 
rent. Spiral springs 9 and 10 develop a torque preventing rota¬ 
tion of frames d and turn (he hand to zero when there (s no cur¬ 
rent in the frames. 






436$ 


VIBRATING WIRE STRAIN GAUGE MECHANISM 


SmE 



The ^operation otj|a}]vi bra ting wire strain gauge is based on the 
principle that the natural frequency of vibration of a stretched 
wire aepends upon the force stretching the wire. One end ol 
wire / is secured to movable prism 2; the other end passes 
through a hole in stationary prism S and is secured to tension¬ 
ing screw 4. The movable prism Is linked to tensioning screw 5 
at the other end of the gauge by means of spring 5. The tension 
of the wire can be regulated by turning nut 7 or nut 8. Wire / 
passes between two pairs of pole shoes of two polarized electro¬ 
magnets 9 and iO. The purpose of the electromagnets is to set 
wire / into mechanical vibration and to convert this vibration 
into electrical oscillations, which are measured in some suitable 
way. In measuring elongation, the strain gauge is mounted 
on the workpiece with the points of prisms 2 and 8 engaging 
indentations in the workpiece. 
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4369 


MAGNETIC COMPASS MECHANISM 


SmE 



The main part of a compass is its magnetic system (card). The 
compass card consists of thin brass or aluminium disk / grad* 
uated by degree divisions up to 360^. This disk carries empty 
float 2. Secured to disk / symmetrically under the float is a pair 
of magnets 3, whose axes are parallel to the 0-180^ line on disk /. 
Like poles of magnets 3 point in the same direction. With its 
pin 5 the compass card rests on a cup of hard stone, fitted into 
column 4 of the compass and called the compass cap. Column 4 
serves as the support for the compass card and is arranged inside 
compass bowl 6, which is an aluminium vessel closed by water¬ 
tight glass cover 7. Under the glass is course line 8 in the form 
of a thin wire, arranged above disk / and serving as an index 
in reading off the compass heading. Compass bowl 6 is fflled 
with a liquid for damping oscillations of the card. Bowl 6 is 
connected to membrane chamber 9. Chamber 9 serves to com¬ 
pensate for the change in volume of the liquid upon changes 

in temperature. 


6-06S& 
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4370 


MILLIAMMETER MECHANISM 


SmE 



Lh 


When switch / is closed* electromagnet coil 2 is energized and 
a magnetic Held is set up around it. The direction of the lines 
of force in the field inside coil 2 is opposite to that of the lines 
of force in the field of permanent magnet 3. As a result of the 
algebraic addition of the lines of force of the two fields, mag¬ 
net 3 is turned clockwise about fixed axis A. Hand a of the in¬ 
strument. rigidly mounted on magnet 3, also turns. When the 
direction of the current in coil 2 is reversed, the direction of the 
lines of force in the field inside coil 2 is also reversed, but the 
direction of the lines of force in the field of permanent magnet 3 
remalnsas before. In this case, magnet 3 and hand a turn coun¬ 
terclockwise. The deviation of hand a from the zero position is 
proportional to the force of interaction of the fields of coil 2 
and magnet 3^ i.e. to the current in coil 2. 
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WORM GEARING MECHANISM FOR SETTING 
INDUCTANCE PICKUPS 


SmE 


2 A 6 

^ ^ I 




Worm wheel 2, routing about 
Hxed axis A, is rigidly mounted 
on armature 9 and is driven by 
worm /, which rotates about 
fixed axis B. Measuring spindle 5 
bears aealnst the lower slanted 
lace of washer 4^ which is 
rigidly secured to worm wheel 2. 
When worm wheel 2 is turned, 
the point of contact is changed 
between measuring spindle 5 
and washer 4. This ad^justs the 
mutual position of spindle 5 and 
armature 3. 


4372 


ELECTROMAGNETIC ROTARY MECHANISM FOR SmE 
WORKPIECE INSPECTION 




Section A-B 


I 


f When electromagnet / is rotat* 
ed about fixed axis D, it in* 
duces eddy currents in metal 
S workpiece 2 being inspected. 
Interaction of these currents 
with the field of electromagnet / 
develops a torque which turns 
workpiece 2 in the direction op* 
posite to the rotation of elec* 
tromagnet /. Workpiece 2 bears 
against fixed jaw a and is held 
against this |aw by movable 
jaw d, which is rigidly secured 
to measuring spindle 3 of the 
measuring device. This device 
checks the roundness of work- 


I* 
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4373 


PHOTOELECTRIC SENSOR MECHANISM FOR 
WORKPIECE INSPECTION 


SmE 

M 



Mirror mounted in the sen$or housing by means of flat spring 
2, bears against measuring spindle S. A beam of light from source 
4 is reflected by mirror / to phototube 5. The position of mir> 
ror /. turned by spindle 3, depends upon the size of workpiece 
a that the spindle contacts. The intensity of illumination of 

E hototube 5 and, consequently, the electric current excited 
y the phototube depends upon the position of mirror I, i.e. 
on the size of workpiece a. 
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4374 


PHOTOELECTRIC SENSOR MECHANISM FOR 
WORKPIECE INSPECTION 


SmE 

M 



Two chambers, a and are separated by partition d which has 
slit c* Light source 2 is arranged in cnamber a and, through 
slit c, ^it illuminates phototube 8 in chamber b. Lenses 7 are 
provided/between light source 2 and phototube 3 to focus and 
direct the light beam. The lower tip of measuring spindle / 
contacts workpiece e being inspected. The amount‘that shutter^, 
mountedthe top end of spindle covers slit c depends^upon 
the size of workpiece e. The intensity of illumination of photo¬ 
tube 3 and, consequently, the photoelectric current, depend 
upon the position of shuiter f, i.e. on the size of workpiece e. 
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4375 


ELECTRIC MUTUAL INDUCTANCE PICKUP 
MECHANISM 


SmE 



The pickup is used to measure the thickness ol protective layer 2 
on ferromagnetic materials. Magnetic circuit ) with two wind> 
ings is placed directly on the iteni to be measured. The coef¬ 
ficient of mutual inductartce 'of the windings varies with the 
thickness of protective layer 7, which is equal in the given mag¬ 
netic system to the air gap. 




CAPACITY STRAIN GAUGE MECHANISM 


Two steel disks, / and with annular slots o, joined together 
at the centre and edges by bolts, constitute a membrane of the 
pickup and, at the same time, one of the plates of a capacitor. 
The second plate is steel disk which is carefully insulated from 
the ftrst two disks. Force F bends the membrane consisting of 
disks / and 2 downward, reducing the gap between the capacitor 
plates and increasing the capacitance of the capacitor. This 
change in capacitance is measured by special instruments. 
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4377 CAPACITY PRESSURE INDICATOR MECHANISM 


SniE 



Stationary electrode 2 is insu¬ 
lated from the housing by mica 
and ceramic insulation 4. The 
dielectric of the capacitor con¬ 
sists of layer 3 ot mica and 
a layer of air. A change in the 
pressure applied to diaphragm 
y, the second elect rode» 

c ha n ges t he d Ist a nee bet wee n d ia • 
phragm / and stationary elec¬ 
trode 2. This changes the capaci¬ 
tance of the capacitor. 


/J 2 ^ 


4378 


CAPACITY PICKUP MECHANISM FOR TORQUE SmE 

MEASUREMENT 



Mounted on shaft / subject to 
torsion are two bushings which 
carry capacitor plates 2 and 3, 
arranged parallel to the axis of 
the shaft. One of the plates is 
insulated from the shaft and 
is positioned with a certain air 
gap parallel to the other plate. 
When the shaft is twisted in 
torsion, the distance between 
plates 2 and 3 is changed. This 
changes the capacitance of the 
capacitor they f^orm. The change 
in capacitance is recorded by 
a suitable measuring instrument. 


72 









Two cores, 2 and 3, of an inductance pickup are rigidly secured 
to one section of the shaft being investigated. Secured to the 
other section is pickup armature 4. which is arranged at equal 
distances from cores 2 and 3 when the shaft is not loaded with 
a torsion load. Twist of the shaft Increases the air gap between 
armature 4 and one of the cores and, at the same time, reduces 
the gap between armature 4 and the other core. Electric cur¬ 
rent is supplied to the colls through brushes 5 and slip rings 6. 
Changes in the air gaps between armature 4 and cores 2 and 3 
increase the reactance of one coil and reduce that of the other. 
The changes in reactance of the coils is used to determine the 
relative displacement of armature 4 with respect to cores 2 
and 3. This displacement is used to find the angle of twist of 

the section of the shaft. 
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SmE 

43«0 ELECTRIC DYNAMOMETER MECHANISM 

M 



When the force acting on flat spring J is increased, lever 2 is 
turned clockwise by pin 3. Segment gear a at the bottom end of 
lever 2 meshes with pinion 4 on whose shaft slider 5 of rheostat 6 
is rigidly mounted. Lever 2 is held against pin 3 by spring 7. 
Spring $ and strap 9» running over roller eliminate back¬ 
lash between segment gear a and pinion 4. Roller W is rigidly 
mounted on the shaft of pinion 4. The resistance of rheostat 6 
depends upon the deflection of spring / and, consequently, on 
the force applied to this spring. 
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The force to be measured is applied to lugs 7 and 8^ linked to¬ 
gether by springs /. As the distance Is increased between lugs 7 
and 8^ this operates a lever-gear mechanism consisting of link 2, 
connected by turning pairs A and B to lug 7 and bell-crank le¬ 
ver 3. Lever 3 turns about fixed axis D and has segment gear a 
which meshes with pinion 4, rotating about fixed axis E. Rlgld- 
Iv attached to pinion 4 is lever 5 whose brush d, at the end of 
the lever, slides along a set of commutator segments 5, insulat¬ 
ed from one another. Segments 6 are connected to an electrical 
measuring instrument which indicates the force being measured. 
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ELECTRIC-CONTACT MEASURING MECHANISM FOR SmE 
WORKPIECE INSPECTION m 




Pinion 7, on which hand d is rigidly mounted, rotates about 
fixed axis A and meshes with segment gear a. turning about 
fixed axis B of lever 3. The size of workpiece / is indicated on 
scale b by hand d. The position of hand d depends upon the posi¬ 
tions of lever 3 and measuring spindle 2, which contacts work- 
piece / and engages lever 3 with a lug. At the minimum limit 
of size of workpiece /, spindle 2 moves downward, turning lever 
3 clockwise and closing a circuit by contacting screw 4. At the 
maximum limit of size, spindle 2 moves upward so that spring 5 
turns lever 3 counterclockwise, closing a second circuit by con¬ 
tacting screw 6. The two circuits closed at screws 4 and 3 are 
signalling circuits that enable over- and undersize workpieces 

to be rejected. 












When pressure is appiled to diaphragm /, electric charges 
(pleeoelectric charges) are developed on the surfaces of quartz 
wafers 2, which contact electrode 3 and plates 4 , The amount of 
the charges Is proportional to the pressure applied to dia¬ 
phragm J, Metal plates 4 serve to transmit pressure from dia¬ 
phragm / to crystal wafers 2. Electrode 3 serves to conduct the 
charges to the measuring Instrument. 
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4384 INDUCTANCE-TYPE DYNAMOMETER MECHANISM 



Reactance coll / 4$ connected Into an a-c circuit with constant 
voltage and frequency. Force F, applied to armature 2, bends 
flat springs 3 and 4, supporting the armature, downward. At 
this, armature 2 moves downward, reducing the air gap between 
the armature and the core of coil / and, thereby, changing the 
current in the coil. This current, indicated by ammeter 5, de¬ 
pends upon the amount armature 2 moves downward. This, 
in turn, is proportional to force F. 
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4385 INDUCTANCE-TYPE DYNAMOMETER MECHANISM 


SmE 



When armature / is vibrated by the applied dynamic force f, 
bending its supporting flat springs, the air gap between the 
armature and the core of coil 2 varies. Coil 2 has two windings: 
primary a and secondary b. This motion changes the coefficient 
ol mutual inductance or coil 2. The coefficient is used to mea¬ 
sure force F since when primary winding a is supplied by direct 
current, the a*c voltage in secondary winding 6. measured by 
voltmeter 3, is proportional to the frequency and amplitude of 
vibration of armature /. which depend on force F being mea¬ 
sured. 
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4386 INDUCTANCE-TYPE DYNAMOMETER MECHANISM 


SmE 


Reactance coils / and 2 are connected into an a-c circuit with 
constant voltage and frequency. Force f, applied to armature 5, 
bends flat springs 5 and 4, supporting the armature, downward. 
At this, armature 5 moves downward, reducing the air gap be¬ 
tween the armature and the core of coil /. Consequent I v, the 
current in coil / is changed. The air gap between a™ature 7 
and the core of coil 2 is maintained constant. The ratio of the 
two currents is measured by logometer S. Owing to the use of 
two coils, the reading of logometer d, indicating the for« r 
to be measured, does not depend upon variations in the voltage 
and frequency in the circuit. 
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Reactance coils I and 2 are connected into an a-c circuit. Force 
r, applied to armature S, bends springs, reducing the air gap 
between the armature and the core of coil /. The air gap between 
armature ^ and the core of coil 2 1$ maintained constant. Colls t 
and 2 are connected to windings of tripie*wound transformer 5 
|n such manner that measuring instrument 6, connected to the 
third winding of the transformer, indicates the difference in 
the currents in coils I and 2, This difference depends upon the 
air gap between armature 3 and the core of coll /, which, in 
turn, depends upon the force F to be measured. Interchangeable 
7 serve to establish the required limits of measure¬ 
ment. Owing to the use of two coils, the reading of instrument 6 
does not depend upon variations In the voltage and frequenev 

in the circuit. 
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4388 


INDUCTANCE-TYPE DYNAMOMETER MECHANISM SmE 
WITH A DOUBLE TRANSFORMER u 



The windings of coils J and 2 are connected into an a-c circuit 
in such manner that they set up magnetic fluxes In opposite 
directions. Therefore, in the middle position of armature S with 
the secondary winding, the resultant flux equals zero and there 
is no current in the winding of armature 3. When armature S 
is displaced by the force to be measured, the fluxes in coils / 
and 2 are no longer equal, a flux is set up in armature 5 that gener¬ 
ates an emf in its winding proportional to the displacement of 
the armature and to the force being measured. The emf induced 
in the winding of armature 3 can be measured by ferrodynamic 
. instrument 4 having Independent excitation. 
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tNDUCTANCE PICKUP MECHANISM OF 
A DYNAMOORAPH 


SmE 



The pickup consists of two cores rigidty attached to each other, 
tacn core has its winding and Ihe two windings, / and 2 con* 
stitute a reactance coil. The displacement of armature 3 located 
between the cores of windings / and 2, depends upon force F 
to be measured. W hen armature 3 is displaced to the left the 
inductance of winding J is increased and that of winding 2 is 
reduced due to the changes in the air gaps between armature 3 
and tne two cores. The pickup is connected into an a-c bridge 
circuit that Includes resistors 4 for balancing the bridge di¬ 
ode 5, ^pn Cl tor ^ and resistor 7 for smoothing the pulsation of 
ine alternating current, and loop oscillograDh 5. 






INDUCTANCE PICKUP MECHANISM OF 
A PRESSURE GAUGE 



A the *b"ch' 'hlVh- 

txtvccn the membren* mm 2 ol mu ^ ^ j, upon the air »*P 

''‘‘‘“'VnVMnMquJnV^^^ P™* .PPlleTto n.*mbr.ne I. 
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INDUCTANCE PICKUP MECHANISM FOR TORQUE 

MEASUREMENT 


SmE 



i “ 


The Inalfument consists The"chinBrfn*the*lndu<:tanee 

""So'ms" '?n\wn!’"s*p™p<JcUo“nal®to'’" he 
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4392 


ELECTROMAGNETIC VARIABLE-GAP 
GAUGE MECHANISM 


PRESSURE 


SfflE 

M 



When coil 3 is energized^ it sets up a magnetic flux in magnetic 
circuit $ and air gap a between magnet core 2 and diaphragm /. 
Upon a change in pressure in port 4, diaphragm / is bent upward 
or downward» varying air gap a. This changes the resistance of 
the magnetic circuit and, consequently, the magnetic flux, induc¬ 
ing an emf in coil 3 proportional to the rate of flux variation. 
To obtain a quantity at the output of the instrument that is 
proportional to the pressure being measured, it is necessary 
to employ an integrating and amplifying device. 


4 
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MOVING-COIL PRESSURE GAUGE MECHANISM 


SmE 

M 



Motion of core /. due to a change in the pressure applied to a 
diaphragm rigidly attached to the core, is transmitted to coil 2. 
The emf induced in this coil for a given value of the magnetic 
flux set up by electromagnet 3 is proportional to the velocity 
of motion of the coil. To obtain a curve of the pressure it is nec¬ 
essary to amplify the voltage over coil 2, integrate It and then 
apply it to the terminals of an oscillograph. 
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4394 


REMOTE-READING ELECTROMAGNETIC 
VIBROORAPH MECHANISM 


SmE 



The vibrograph pickup consists ol transformers / and 2 with 
air gaps a and b. The transformers are rigidly mounted on lead 
ring 3 which is suspended from the housing by means of springs 
4 and 5 so that the two air gaps are equal. Primary windings 6 
and 7 of the transformers are connected in series; secondary 
windings 8 and 9 are connected so as to oppose each other, wilh 
the undisturbed position corresponding to zero resultant vol¬ 
tage. Vibration of the housing varies the air gaps and, conse¬ 
quently, the magnetic flux varies together with the output vol¬ 
tage. When the air gap of one transformer is reduced and its 
output voltage increases, the air gap of the other transformer 
increases and the voltage induced in its secondary winding is 
reduced. Thus, induced in the secondary windings is a series of 
modulated waves of voltage of average freouency, whose enve¬ 
lope represents the amplitude ol vibration. 
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IcHISTYAKOV REMOTE-REA DING ELECTRIC PICKUP 
MECHANISM FOR VELOaTY MEASUREMENT „ 



Rotor / 13 a two-pole permanent magnet designed as a cylinder 
with the poles located along a two-start helix. 
placement of rotor /. an emi Is induced In toroidal 
arranged on an annular core. The Induced emf is proportional 
to the linear velocity of rotor /. 
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4396 


PULSE-TYPE TACHOMETER MECHANISM 


SmE 


Shaft A of the tachometer is driven by the shaft whose speed is 
to be measured. Mounted on shaft A is a commutator consist- 
ing of two cylinders, /' and Insulated from each other, which 
are contacted by brushes J and 4. The commutator is connected 
Into a circuit including power source £, magnetoelectric receiv¬ 
er V and capacitor C. When the commutator rotates, brush 2 
connects capacitor C alternately to battery E (when brush 2 con¬ 
tacts cyimder /') from which the capacitor is charged, and then 
to receiver V (when brush 2 contacts cylinder Z")* to which the 
charge is transmitted as a current pulse. The defection of the 
band of the instrument is proportional to the number of pulses 
per unit time or to the speed (rpm) of the shaft being tested. 













SmE 


4397 REMOTE-READING TACHOMETER MECHANISM 



When rotor I of generator A Is driven by the shaft of the motor 
whose speed Is to be measured, the emf Induced in the winding 
of rotor / is proportional to its speed of rotation. The voltage of 
generator A is applied to an indicating device—a voltmeter. 
Armature 2 of the voltmeter is turned due to Interaction between 
the electromagnetic field set up by the current in its winding 
and the magnetic field of permanent magnet 3. The angle through 
which armature 2 and hand a, rigidly mounted on the armature, 
turn is proportional to the voltage over the armature winding 
and, consequently, to the speed being measured of rotor L 
" The point of hand a slides along scale d. 
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WAGON WHEEL REVOLUTION COUNTER 
MECHANISM 


SmE 

M 



When wheel / rotates, pin 2, secured to the spokes o\ the wheel, 
strikes the teeth of sprocket 5 whose axle is rigidly mounted 
on fork 3. Sprocket 5 has square a which closes contacts 4 each 
time the sprocket turns one fourth of a revolution, i.e. per revo> 
lution of wheel /. Therefore, each revolution of the wheel cor¬ 
responds to one current pulse. 
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4399 


PULSE TRANSMITTER MECHANISM FOR 
MEASURING ANGULAR SPEEDS 


SmE 


1 a 




Teeth a are equally spaced on the periphery of counter disk /, 
which rotates at a speed proportional to the quantity being 
measured {power, force or stress). Light source 2, arranged above 
disk /, illuminates phototube 3. When disk I rotates, the beam 
of light from source 2 is interrupted by teeth a, so that phototube 
5 is subject to pulsating light with the frequency of pulsation 
depending upon the speed of rotation of disk /. 
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Crystalline element /, of Rochelle salt» has the shape of a plate 
fixed at one end. This element is subject to bending by the 
action of stylus a as it traces over surface d whose roughness is 
to be determined. Owing to the piezoelectric effect, electric 
charges are developed on the metal electrodes of the crystal at 
the faces of the crystalline plate. These charges are strictly 
proportional to the deformation, i.e. to the deflections of the 
free end of the plate. These, in turn, are equal to the vertical 
displacements of stylus a. At a definite value of the electric 
capacitance between the electrodes of the crystal, the elec* 
trodes set up a potential difference proportional to the charge. As 
stylus a moves continuously along surface d being inspected, the 
potential difference over the electrodes varies continuously, 
in proportion to the displacements of stylus a, i.e. to theordi* 
nates of the profile of surface d. These variations in potential 
difference can be amplified by amplifier 2 and measured by 
suitable electrical instrument 3. 
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4401 ELECTRODYNAMIC PROFILOMETER MECHANISM 


SmE 

M 


4402 


THERMOCOUPLE PYROMETER MECHANISM 


A (hcrmoelectromoUve force is developed In a circuit consistliie of two 
unlike metsl conductors. / and 2 , because temperatures f and at the 
ends of conductors / and 2 are not equal. Current Is set up by thermocouple 
/•2 In movable coll J. turning freely In the held of strong permanent 
magnet 4. Attached rigidly to colt S Is hand a which Indicates on scale 
d the temperature of the hot junction of conductors / and Hand a Is 
returned to Its initial posh Ion by a spring (not shown). 


Movable cylindrical coil /. wound with a large number of turns of copper 
wire, moves in the radial magnetic field set up in the air gap of perma> 
nenl magnet 2 in accordance with the axial motion of stylus 3, rigidly 
secured to coll /. Stylus 3 Is moved at constant speed along surface o 
being Inspected. This induces an emf in coil /. which is proportional to 
the velocity of Us displacement. This emf In (he coll la transmitted through 
ampllner 4 to electric measuring and recording instrument 5. 
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THERMOPULSE THERMOMETER MECHANISM 


The thermopulse thermometer for measuring the temperature of Uqutd 4 
comprises transmitter A and receiver D. Transmitter A consists of shell S 
in which a contacting device 1$ mounted. This device Is made up of hxed 
contact b and movable contact a, secured on insulated bimetallic strip / 
having winding 2. One end of winding 6 is connected to winding 2. Wind' 
Ing 6 is arranged on bimetallic strip S. which is linked to hand 4, turn* 
Ing about fixed axis E. Through igntUon switch 7. the other end of 
winding 6 Is connected to power source B. When switch 7 and contacts a 
and b are closed, current is set up In coil 2 of transmitter A and winding 6 
of receiver D. At this, bimetallic strip /. heated by the current In Its 
winding 7. bends upward, opening contacts a and b and breaking the 
circuit so that there is no lonccr current in the transmitter coll and, con* 
sequently, In the receiver colt. As It cools, bimetallic strip / straightens 
out. closing contacts a and b. The heating and, consequently, deforms* 
Hon of bimetallic strip 5 of receiver D correspond to the current pulses 
transmitted by the closing and opening of contacts a and b In transmit* 
ter A. The frequency of pulsation of contacts a and b and, therefore, the 
length of the current pulses in winding 5 depend on the heating of strip / 
by current in Its winding, as well as on the temperature of the surround¬ 
ing medium 4. When this temperature Is lower, bimetallic strip / cools 
faster after opening contacts a and b. Owing to the consequently shorter 
time during which contacts a and b are In the open state, the number of 
current putscs increases. Therefore, the average current In winding S 
of receiver D Increases with a reduction In Ihe temperature of surrounding 
medium d. This Increases the deformation of bimetallic strip 5 and the 
deflection of hand 4 linked to the strip, The scale along which hand 4 
moves is graduated In temperature units. 
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ELECTRIC FLAW DETECTOR MECHANISM FOR PIPE 
4404] INSPECTION 


SmE 

M 



If there are flaws inside the pipe or the wall is of 
ness, the magnetic flux varies in electromagnet / as “ 
along revolving pipe 2. This produces an emf in 'Vindmg of 
electromagnet / so that the hand of galvanometer 3 is deflected, 

indicating the flaw. 


4405 


MAONETOELECTRIC (MOVING-COIL) FLAW 
DETECTOR MECHANISM 


SmE 



This moving-coil detector consists of arc-shaped core / with 
cylindrical gap a in the middle. Arranged in gap a is rotary 
frame 2 with stationary cylinder of soft iron at its centre. There 
is an electric current in the winding of frame 2. The current in 
winding 5 of core / is selected so that, at a given current in 
frame 2, hand d, rigidly mounted on the frame. Indicates zero. 
The detector is moved along workpiece 4 being inspected. When 
the detector passes a defective spot (flaw) hand d is violently 
deflected. Hand d is provided with a contacting device for 
closing the circuit of a signalling instrument. 


7-0565 
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PONDEROMOTIVE (MECHANICAL-PRESSURE) 
FLAW DETECTOR MECHANISM 


SmE 



The mechanism travels along magnetized specimenl a being 
inspected so that the direction of the magnetic flux is perpendic¬ 
ular to hand /. As the mechanism passes a flavin the specimen, 
forces of attraction, developed by stray fluxes, act on arma¬ 
ture 2, consisting of a stack of sheet transformer steel and secured 
to the end of hand /. This causes a double deflection of han(J /, 
first in the direction of detector travel and then in the opposite 
direction. This closes the contacts at d and at b consecutively 
and, by means of auxiliary relay lights signal lamp 4. 
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4407 


REMOTE-READING MUTUAL INDUCTANCE PICKUP 

MECHANISM 


SmE 

M 



The mechanism is used for the remote indication of the readings 
of pointer instruments. A ferrodynamic system serves as the 
piCKUp. The shaft of moving coil / is rigidly linked to the shaft 
of the instrument whose reading is to be indicated. The arrow 
of the instrument is mounted rigidly on this shaft. When the 
arrow turns, the emf induced in coil / is measured by moving 
coil miliivoltmeter 2, connected Into the coil circuit through 

diode 3. 


99 






4408 


SmE 


ELECTRO DYNAMIC AMMETER MECHANISM 



The electrodynamlc design is based on the principle of the inter* 
action of two electromagnetic fields set op by current In colls / 
and 2. Upon a current In coils / and 2, moving coil / turns with 
respect to fixed coll 2. The angle through which the coil turns^ 
indicated on scale d by hand a mounted on coil /* depends upon 
the current In the colls. The nature of scale d is determined by 
the magnetic Interaction of the moving and fixed colls, and 
depends upon their shape. To obtain a scale with equal divisions, 
fixed coil 2 is bent at an angle of about 135^ and moving coll / 
turns about one edge like the page of a book. 
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SmE 


4409 


THERMOCOUPLE AMMETER MECHANISM 



When heater / i$ energized, heat is evolved that raises the tem¬ 
perature q\ the junction of thermocouple 2’d. As a result, a 
thermoelectromotive force is set up in the thermocouple circuit 
and is measured by a sensitive moving-coil instrument. Since 
the thermoelectromotive force is adelinite function of the elec¬ 
tric current in heater scale a of the instrument can be graduated 
directly in units of current. 


101 







4410 ELECTROMAGNETIC AMMETER MECHANISM 


SniE 



When coll / of the electromagnet is energized, the core, located 
Inside coil turns, also turning hand a. Two magnetic systems 
are provided to increase the angle through which the hand turns 
along scale d. These systems are connected in series so that moV' 
ingcore J of the first system, repelled by fixed core 2, turns core 4 
of the second system. Moving core 5 of the second system»rigidly 
secured to hand a, is repelled by core 4. Spiral spring 6 returns 
the systems to the initial position. 
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COMPENSATED DYNAMOMETER WATTMETER 

MECHANISM 


SmE 


The principle of this mechanism is based on the tight interweav* 
ing of a-c and d>c windings, with the tatter compensating for 
a large part of the torque developed by the alternating current. 
Moving coil / and fixed coll 2 have two windings each. The wind¬ 
ings are insulated from each other but are so tightly interwoven 
that with an equal number of ampere-turns they set up magnetic 
fields that are equal in strength and distribution In space. The 
direction of the direct current in the windings is such that the 
developed torque is opposed to the torque of the a-c windings. 
If these torques are not absolutely equal, mirror 5 is defiected 
and the power difference can be read off by means of an optical 
device (not shown). To establish astaticism of the wattmeter, 
two compensating coils, 3 and 4, are connected in series with 

coils y and 2. 


103 





;44i2 TORSIONAL ELECTRODYNAMOMETER MECHANISM 

£ 


SmE 



When coils / and 2 are energized, moving coil / turns through 
an angle indicated by hand a of torsional head 3, linked to mov¬ 
ing coil J by spring 4. The torque is proportional to the square 
of the current in coiis / and 2. Moving coil / consists of a single 
turn and is connected in series with fixed coil 2. Current is 
conducted through two cups, d and t>, filled with mercury. 
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4413 


SPARK RECORDER MECHANISM 


SmE 



The mechanism is intended for recording rapidly varying phenom- 
ena. Sparks obtained from ifjductor / in the spark gap be¬ 
tween upper electrode 2 and guide electrode S burn a series of 
holes in paper strip 4, which is drawn by drive roller 5 through 
the spark gap, If the sparks follow one another sufficiently 
frequently, the holes In paper strip 4 merge into a line. Included 
in tlie circuit are protective gap 6 and, in series, spark gap 7. 





44U 


THREE-COIL MOVING-MAGNET LOGOMETER 

MECHANISM 


SmE 



M 



Magnet /» to which hand a is rigidly secured, is located inside 
three coils 2, spaced al 120®. OuTside, colls 2 and magnet / are 
surrounded by a screen of soft iron designed in the form of a 
cylinder. When the windings of coils 2 are energized, magnet / 
and hand a turn. The principle of the logometer is based on the 
property of a turning magnet to align itself with the resultant 
vector of the magnetic field set up by energized coils 2. By 
varying the ratios and directions of the currents in the windings, 
a sufficiently large angle of scale d can be obtained. This is of 
prime importance for certain instruments, for instance, a re¬ 
mote-reading compass. 




4. REGULATOR MECHANISMS (4415, 4416 and 4417) 




Weight a 
at one end 
ing about 
increased, 
resistance 
at contact 
the speed 
closes the 


is secured to bent metal strip /. which has contact b 
and isrigidly attached at the other end to disk 2. rotat- 
fixed axis A. When the angular velocity of disk 2 Is 
weight a, owing to centrifugal force, overcomes the 
of spring 3 and moves outward, opening the circuit 
b and switching off the rotating drive. This reduces 
of disk 2, spring 3 pulls weight a inward again and 
circuit at contact b. Current is conducted to contact 
plates c and d by means of a collector. 



4416 


CENTRIFUGAL GOVERNOR MECHANISM FOR 
ELECTRIC MOTOR SPEED CONTROL 


SmE 


Al norma i speed oi the electric motor, resistor R Is cut out snd the motor 
is directly connected to the power mains. When the load drops and the 
motor speed Increases, centrifugal governor i opens the circuit that shorts 
the resistor at contact 7. This reduces the power supplied to the electric 

motor. 


SmE 


14417 


CARBON-PILE REGULATOR MECHANISM 


When lever / of rheostat 7 H turned, the voltage Is changed over the 
winding of electromagnet 3. Armature 4 is attracted to the core of elec¬ 
tromagnet 3, compensating for the force exerted by ieaf springs 6. This 
chances the compression acting on the carbon piles and. consequently, the 
resistance of carbon rheostat S, which Is connected Into the circuit of the 

device being conlrolled. 
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5. CLUTCH AND COUPLING MECHANISMS 
(4418 through 4422) 


REVERSING CLUTCH ENGAGING MECHANISM 









SmE 


4419 


MAGNETIC CLUTCH MECHANISM 





^WV'XWN^'W C. 

\ - ii 




When armature /. designed as a disk and rigidly mounted on the 
sliding section at the end of shaft A » is attracted by electromag- 
net 2, the armature is forced against friction ring 3. This en¬ 
gages the clutch and transmits rotation to driven shaft B. 
















4420 


MAGNETIC CLUTCH MECHANISM 


SmE 



Ihe clutch is engaged by electric current conducted through 
contact rings / to the winding of electromagnet 2, which at¬ 
tracts disk 3 so that shaft A transmits torque to shaft B. When 
the current is switched off, disk 3 is retracted to its initial 
(unengaged) position by springs 4. 











SfnE 


4421 


MAGNETIC COUPLING MECHANISM 



When shift / rotates together with permanent magnets 3, mounted rigid* 
ly on the shaft end enclosed in an airtight housing, armature 4 and shaft S, 
on which the armature Is rigidly mounted, also rotate. 


SmE 


4422 NONREVERSIBLE MAGNETIC CLUTCH MECHANISM 



Iron core 2 Is secured to the driving member of the clutch, which Is keyed 
to shaft S ol the electric motor. Wnen winding / of the driving member 
is energised by current through contact rings 3 and 4 , driven member $ 
of the clutch, linked by sliding key 8 to driven shaft ?. is attracted to 
core 3. This engages the clutch, developing the frlclon force required 
to transmit the motor torque to shaft 7. 
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6. STOP, DETENT AND LOCKING MECHANISMS 

(4423 and 4424) 



When the winding of solenoid 1 is energized, core 2 of the sole¬ 
noid is pulled upward and disk 3 rotates freely. When the 
winding is de-energized, core 2 drops downward and stops disk 3. 


Md 


8*0585 







When the windings of solenoids / are energized, cores 2 of the 
solenoids are pulled-into them and disk S rotates freely. When 
the windings are de-energized, cores 2 stop the rotation of disk J 

in either direction. 
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7. SWITCHING, ENCAGING AND DISENGAGING 
MECHANISMS (4425 through 4430) 


SmE 


4425 RHEOSTAT STAGE DRUM SWITCH MECHANISM 



When drum / is turned, movable contacts a slide along fixed 
contacts 6, closing the circuits of the stages in a rheostat. 


8 * 
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4426 


SPRING-TYPE SNAP MICROSWITCH MECHANISM 


SmE 


$E 



The mech2ni5ni of the microswHch provides for instantaneous 
closing and opening of contacts 2 at a small movement of push¬ 
button /. The spring-type contact lever consists of three com¬ 
ponents. Middle component 3 is attached to the base by screw 
a. The two outer shortened springs 4 are integral at their right 
ends with component 3 and their left ends Kt into V-slots 6. 
They flip over middle component 3 even at a very small move¬ 
ment of pushbutton /. 
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4427 


CAM-OPERATED MAGNETO INTERRUPTER 
MECHANISM 


SmE 

SE 



I 


} 




When cam / rotates about fixed axis 4, breaking lever os- 
clliallng about axis 6, closes the circuit at contact 3. Lever 2 
is retracted and the circuit is opened by^sprlng 4. 





SmE 


4428 


MERCURY SWITCH MECHANISM 



In the position shown, contacts 2 and 3 are closed. When bulb / 
with mercury (shown hatched) is tipped about fixed axis A, 
contacts 2 and 3 are opened. 


SmE 


4429 


MERCURY SWITCH MECHANISM 



' / 


When bulb / with mercury (shown hatched) is tipped clockwise 
about fixed axis /4. contacts 3 and 4 are closed. When It is tipped 
counterclockwise, contacts 3 and 4 are opened and contacts 2 

and 3 are closed. 
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When contacting bar / is pushed to the left and right, electric 
current is switched on and off by means of movable contacts a 
on the bar and fixed contacts inside the switch housing. Bar / 
is insulated and carries contacts a. It is mounted on two rocking 
plates 3 and is held in its extreme positions by toggle spnigs 
To speed up contact breaking, holder 2 of contacts a can siide 
slightly in a slot of bar / and is loaded by spring 5 arranged 
between holder 2 and the end of the slot m bar /. 
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8. MECHANISMS FOR MATHEMATICAL OPERATIONS 

(4431) 



UNIVERSAL ELECTRO DYNAMIC ANALOG 
COMPUTING MECHANISM 


The mechanism is based on the principle of the Kelvin balance 
on whose beam 7 three coils, /. 2 and 3, are fastened at distances 
of a, d jand b from fixed axis 0 about which beam 7 turns. Dis- 
tanceo is constant; distances d and & are variable. Located re- 
spectively under coiis /, 2 and ^are fixed coils 5 and 6. Coils 2 
and 3 are adjusted linearly pairwise, simultaneously with coils 
5 and ^ by a special device (not shown). The conditions of equi¬ 
librium of the system are expressed by the equation 

aiii^ = ± 

where i is the current in the coils. Combining various currents 
in coils y, 2, 3, 4, $ andd, and varying distances d and b, various 
relationships can be obtained, enabling algebraic addition, mul¬ 
tiplication and division to be performed. 
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9. MECHANISMS OF OTHER FUNCTIONAL DEVICES 

(4432 through 4450) 


ELECTRIC-CONTACT AUTOMATIC SIZING MECHANISM SmE 


4432 


FOR GRINDING 






Workpiece /, ground by wheels 2, enters the measuring system 
of automatic sizing device which has electrlC'Contact head 4. 
Upon wheel wear, the size of the workpiece approaches the upper 
limit of tolerance* i.e. the maximum permissible thickness, 
and head 4, by closing contacts a and 6> switches on a mechanism 
that adjuss the positions of grinding wheels 2 (brings them 

closer together). 







4433 


DEPTH CONTROL ELECTRIC-CONTACT MECHANISM SmE 
FOR SURFACING MINES 



The mine has propeller / with a vertical axis, which is driven by 
electric motor 2 supplied from storage battery S. The motor is 
switched on by movable piston 4. On top, piston 4 is subject 
to the pressure of the water; underneath (inside), to the pres¬ 
sure of air contained In an airtight vessel. As the mine sinks 
deeper and deeper in the sea, piston 4 moves downward becauM 
of the increasing difference of pressure above and below it. 
When the depth of submergence reaches the preset value, con¬ 
tacts a and b are closed, electric motor 2 starts and the mine 
begins to rise slowly. Before the mine reaches the surface, pis¬ 
ton 4» moving upward, opens contacts a and b, switching on 
motor 2. Thus the mine sinks and rises repeatedly until the 
storage battery is exhausted. 
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4434 


SCREW-TYPE PICKUP SETTER MECHANISM 


SmE 











4435 


SCREW-TYPE PICKUP SETTER MECHANISM 


SmE 



When dial I is turned, it screws nut 2 into the housing with its 
outside thread. Screw 4, engaging the inner thread ot nut 2, 
is held against rotation by spring 5 acting through bushing 7. 
The inside and outside threads of nut 2 have different pitches. 
Thus, when dial / is turned one revolution, screw 4 moves axial¬ 
ly a distance equal to the difference of the two pitches, provid¬ 
ing fine adjustment. Moving together with screw 4 a re sleeve 5 and 
armature 3, thereby changing the air gap between the 
armature and magnetic circuit 9 of coil 8, This varies the induc¬ 
tance of coil 8. The setter is used to adjust the air gap between 
armature 3 and magnetic circuit 9. 
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4436 


SCREW-TYPE ELASTIC-LINK PICKUP 

MECHANISM 


SETTER 

SniE 


FD 



When dial / is turned, screw 2 displaces nut 3 vertically. Oval 
spring 4, clamped between nut 3 and anvil a, transmits force to 
pin b of armature 5, which is suspended from membrane 6. 
Owing to the unequal rigidity of spring 4 and of membrane $, 
armature 5 is displaced considerably less than nut 3, providing, 
thereby, extremely fine adjustment of the air gap between ar¬ 
mature 5 and magnetic circuit 7. 
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MAGNETIC VIBRATION DAMPER MECHANISM FOR SmE 
INDICATING INSTRUMENTS cn 



The vibration of hand o, rigidly mounted on shaft /, is damped 
upon the motion oF segment-shaped conductor 2 in a magnetic 
field. A part of the energy causing vibration of shaft I with 
hand a is spent in inducing a current in conductor 2. 
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SfnE 


4438 


PHONIC WHEEL MECHANISM 




Upon oscillntion of tuning fork J, electromagnets 2 and 3 are 
alternately energized. When electromagnet 2 is energized, its 
poles attract lugs a and b of wheel 4, turning the wheel through 
a certain angle about fixed axis A. During this time, lugs c 
and d approach the poles of electromagnet 3. After this, electro* 
magnet 2 is de-energized and electromagnet 3 is energized so 
that its poles attract lugs c and d, continuing to turn wheel 4 
in the same direction (counterclockwise). 
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ELECTROMAGNETIC TURNING MECHANISM FOR 
39 WORKPIECE INSPECTION 



An electromagnet, consisting of channel-shaped core / with 
winding 2, attracts workpiece 3, being inspected and lying 
on measuring surface a. As the electromagnet moves downward, 
workpiece 3 is rotated and. after the lull downward stroke 
of the electromagnet, drops off the measuring surface. 



28 




SmE 


4440 


ELECTRIC BELL MECHANISM 




When button I is pressed, the electric circuit Is closed. This 
energizes the winding of electromagnet 2, attracting armature 3 
so that hammer a strikes the rim of bell b. This motion of the 
armature breaks the circuit at point A, de-energizIng the elec¬ 
tromagnet and allowing spring 4 to retract the armature to Its 
initial position in which the circuit is closed again. Thus, as 
long as pushbutton / is held down, armature 3 is alternately 
atlnictea and released by electromagnet 2 so that hammer a 
strikes bell b with rapidly repeated blows. 


a*-058S 
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ELECTROMAGNETIC TURNING MECHANISM 


TELEGRAPH APPARATUS BRAKING MECHANISM 


Core U CBrrvln* dl«k 3. rotaew about fixed «xji A with In fixed 

Fixed uprignt * e pin on which roller 5 1$ mounted. Workpiece 5 

which Is to be turned, rests on roller 5 end disk 3. thereby closing the 

meffnetlc circuit. 











4443 


ELECTRIC-CONTACT CONTROLLER MECHANISM SmE 
FOR MULTIPLE MACHINE TOOL OPERATION 



When bar / is moved axially (by a slide or other travelling unit 
of the machine tool), contact rings a engage contacts 2, 3 and 4 
in a certain preset sequence. Contact 2 switches on a signal lamp 
of the main control panel, indicating the number of the particu¬ 
lar machine tool in which the operation is about to end. The 
signal lamp begins to blink a short time before the end of the 
operation Dccause several contact rings a on bar / are closely 
spaced. Contact 4 switches on a signal indicating the end of the 
operation. Contact 3 disengages the feed and switches off the 
drive motor. Spring 5 returns the bar to its initial position. 
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// 




The elevator (lift) cage can begin travelling only If all the doors 
of the elevator shaft are closed and. with a passenger. IF the 
cage door is also closed. Safety Interlocking is accomplished 
by door contacts mounted on the cage above the door in a ver¬ 
tical position so that each wing of the door presses one of pins /. 
pushing it upward when the wing is closed. As each pin / moves 
upward, it compresses its spring 3. Ebonite sleeve 2, fitted on 
pin /, carries copper ring a. When the door wings are fully closed, 
pins / are pushed upward a distance sufficient to force rings 
a between contacts /. closing the elevator travel circuit. When 
the door wings are opened, springs 8 push pins / downward so 
that rings a open contacts 4. 















When electromagnets I are alternately energized, striker 2 
(the core of the electromagnets) reciprocates because it is alter¬ 
nately attracted by the two electromagnets. D-c electric ham¬ 
mers have a switching device operated by the striker and the 
number of blows per minute Is regulated by varying the voltage. 
A-c hammers have a constant number of blows per minute, 
determined by the frequency of the power supply. 
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PHOTOELECTRIC CONRTOL MECHANISM FOR SmE 
4446 SWITCHING OVER FROM RAPID TOOL APPROACH 

TO WORKING FEED 




The illuminating of phototube^ by light source 4 is reduced with 
the distance between cutting tool/(evidently a grinding wheel 
in this case) and workpiece 2. At a definite value of the lilumi- 
nation of phototube 3 (a certain distance before the tooi reaches 
the workpiece), a photoelectric relay is tripped,which disen¬ 
gages rapid approach of the tool and engages the working 

feed. 
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AAi7 


ELECTRIC-( SPARK-) DISC HA ROE MACHINING 
MECHANISM FOR METALS 


SmE 



From d“C source /, capacitor bank 2 is charged through ballast 
resistor J to a voltage close to that of supply source /. This leads 
to a rupture of the gap between electrode 4 (the tool) and work- 
piece 5. A spark discharge is initiated, capacitors 2 are dis¬ 
charged and the cycle is repeated again from the beginning. Since 
the process is carried out in a liquid dielectric medium, the 
circuit operates at high frequency because the medium is rap¬ 
idly de-ionized. 
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4448 


PHOTOELECTRIC TRACER MECHANISM 
FOR AUTOMATIC COPY MACHIWNG 


SmE 



By means of condensor lenses 2 and microscope objective 4, 
llffhl rays from light source / are collected into a point o! 
light Parabolic mirror 5 collects the light rays reflected from 
drawing a (the focal point of the mirror coincides w th the 
point of light). Mirror S directs the light rays to phototube 6. 
Hole d in the centre of mirror 5 passes the light beam onto draw- 
ing a. The scattered pencil of light rays reflected from drawing 
a Is directed onto phototube 6. Any change In the position of 
the point of iight with respect to the outline of the drawing, i.e. 
Its approach or retraction from the outline, changes the illumi¬ 
nation of phototube 6 and. consequently, Its current. By means 
of an amplifler, the current of phototube 6 controls the mecha¬ 
nisms of the machine tool, engaging and disengaging the rota¬ 
tion of the longitudinal and transverse lead screws as required, 
so that the cutting tool follows the outline of the drawing and 
contour-machines the workpiece. 



Two pole shoes, I and 2, elongated to form plates, are connected 
together by core 5, which has two windings: primary 4 and 
secondary 5. When horseshoe magnet 6 is rotated, magnetic 
lines of force alternately appear and disappear in core S. This 
periodically induces a current of alternating direction in prima- 
ry winding 4. As the current is induced and disappears in pri¬ 
mary winding 4, high-tension current is induced in secondary 

winding 5. 
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Magnet / and iron cylinder 2, rigidly mounted on shaft A, are 
driven by gear 3. The rotating magnetic field induces currents 
in copper sleeve 4 that set the sleeve and shaft 8 in rotation. 
The absence of a rigid linkage between the driving and driven 
shafts provides for the equalization of the speed of driven 

shaft B. 
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SECTION THIRTY-FOUR 
Lever-Type 

Electric 

Mechanisms 

LE 


1. Relay Mechanisms Re (4451 through 4478) 

2. Regulator Mechanisms Rg (4479 through 

4488) 

3. Mechanisms of Measuring and Testing 

Devices M (4489 through 4516) 

4. Stop, Detent and Locking Mechanisms 

SD (4517, 4518 and 4519) 

5. Drive Mechanisms Dr (4520 and 4521) 

6. Sorting and Feeding Mechanisms SF (4522 

through 4530) 

7. Brake Mechanisms Br (4531 through 4536) 

8. Switching. Engaging and Disengaging 

Mechanisms SE (4537 through 4560) 

9. Mechanisms of Other Functional Devices 

FD (4561 through 4573) 



1. RELAY MECHANISMS (4451 through 4478) 


LEVER-TYPE MERCURY-CONTACT 
ELECTROMAGNETIC RELAY MECHANISM 













4452 LEVER-TYPE TELEORAPH RELAY MECHANISM 
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4453 


LEVER-TYPE RELAY MECHANISM 


L£ 

Re 



When the winding of electromagnet / is energized, armature 2, 
turning about fixed axis A, Is attracted to the electromagnet 
and, by means of strip 3, opens the circuit connected to contacts 
b and closes the circuit connected to contacts c. When the coil 
of electromagnet / is de-energized, armature 2 is retracted by 
spring 4 to its initial position, turning strip 3 so that it closes 
the circuit of contacts h and opens the circuit of contacts c. 
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Cores / of the relay contact permanent horseshoe magnet 2. 
When the electromagnet winding Is de-energited, armature 3, 
turning about fixed axis A, is in the horizontal position. Con¬ 
nected to contacts a and b of key 4 are two batteries of opposite 
sign. When the key closes one of the contacts, the current in 
the electromagnet winding has the corresponding direction, 
producing additional magnetic polarity in cores /. This addi* 
tional polarity, due to the current, interacts with the magnetic 
polarities developed by permanent magnet 2. A combination 
of like polarities increases the force of attraction of a core, and 
unlike polarities weaken this force. Armature 3 is attracted 
to the core having the greater force of attraction at any given 
time, closing the corresponding contacts at c. 
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4455 LEVER-TYPE DOUBLE RELAY MECHANISM 




Armatures 2 and S turn about Oxed axes A and C. Double-arm 
lever 7 turns about fixed axis B. Its intermediate links, 9 and 
JO, have slots f which are connected by sliding pairs to pins of 
levers 0 and 4, which turn about fixed axes E and F, When the 
winding of electromagnet / Is energized, armature 2 is attracted 
and, in turning, engages the right-hand arm of lever 7, turn¬ 
ing it counterclockwise. This turns lever 3 counterclockwise, 
releasing bar 5, which drops by gravity, opening contacts a and 
closing contacts b. At the same time, armature 2 raises bar 6, open¬ 
ing contacts d and closing contacts c. At this, bar $ is interlocked 
in its upper position by lever 4. At the same time, contacts d 
break tne supply circuit of the winding of electromagnet J, 
Similar opening and closing of contacts is accomplished by 
means of electromagnet //. Links 3 and 5. and links 4 and 6 are 
held in engagement by springs 12, which bear against bosses 

e of levers 3 and 4. 


lo^osas 
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4456 LEVER-TYPE TWO-ELEMENT RELAY MECHANISM 


Coils 2 and 3 are arranged on the two sides of segment /, which 
turns about fixed axis A and has a part passing through the air 
gap of core 5. Core 5 has winding 4 consisting of two coils 3. 
when the windings of coils 2 and 3, and winding ^ are energized» 
the alternating magnetic flux produced by coils 2 and 3 induces 
eddy currents In segment /. Winding 4 of coils 8 produces its 
own magnetic fiux, which interacts with the eddy currents in 
segment /, turning the segment so that it closes one of the 
pairs of contacts, 6 or 7, opening the other pair. 
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4457 


LEVER-TYPE TIME RELAY MECHANISM 



When coil / is energized, armature 2 is inslantly attracted, com¬ 
pressing spring 3. When coil / is shunted, the current decay is 
slowed down by sell-induction In the coil circuit. Armature 2 
of the relay is held in the closed position until the decaying 
flux in the magnetic system drops to a definite value at which 
spring 3 retracts armature 2 from electromagnet /. Stop 4 limits 
the return motion of armature 2. 








445S LEVER-TYPE CENTRIFUGAL RELAY MECHANISM 




When shaft / rotates about fixed axis ring 2 is turned 
counterclockwise about axis A, pushing sleeve S, by means of 
intermediate link 4, to the left. At a definite speed of shaft /, 
5leQve 3t engaging two-arm lever 5, turns it counterclockwise 
about fixed axis £. In turning, lever 5 turns switch member 5 
about fixed axis B, overcoming the resistance of spring 7. This 
switches over the contacts. The relay Is adjusted to trip at a 
definite speed of shaft / by regulating spring 8. 









4459 


BIMETALLIC-SPIRAL PROTECTIVE RELAY 
MECHANISM 






When bimetallic spiral I is heated, It unwinds to some extent, 
turning shaft 4 on which lever 2 is rigidly mounted. This closes 

contacts 3, 


4460 LEVER-TYPE THERMAL RELAY MECHANISM 











4461 LEVER-TYPE THERMAL RELAY MECHANISM 


Enclosed in tube /, made of metal with a high coefficient of 
linear expansion, is a heating element with a certain current. 
At a definite temperature, the free end of tube / turns lever 2 
counterclockwise about fixed axis A. This releases contact lever 
3^ which is turned clockwise about fixed axis B by spring 4, 
closing contacts 5. When tube i is cooled, lever 5 can be re¬ 
turned to its initial position. Housing $ is made of metal 
with a low coefficient of linear expansion. 












4462 


LEVER-TYPE ELECTROMAGNETIC TIME RELAY ^E 

MECHANISM 




When the winding of electromagnet / is energized^ lever 2, 
turning about fixed axis A, is attracted to the core of the electro¬ 
magnet. Turning counterclockwise, lever 2 opens contacts a. 
The time delay is due to the inertia of weights d and b. 
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4483 


LEVER-TYPE ELECTROMAGNEnC MEMBRANE 
RELAY MECHANISM 


LE 

Re 



When the winding of electromagnet / is energized, steel mem¬ 
brane 2 is attracted to the core of the electromagnet and bends 
to the left. Link 3, connected by turning pairs A and B to mem¬ 
brane 2 and lever 4, turns lever 4 counterclockwise about fixed 
axis £), closing the contacts at 5. These contacts have an inter¬ 
locking feature provided by electromagnet 6 which holds them 
in the closed position after de-energizing the winding of elec¬ 
tromagnet /. 


L 
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4464 


LEVER-TYPE ELECTRODYNAMIC RELAY 
MECHANISM 



4 \ 


When the windings of coils 2 and 3 are energized, moving 
coil /. owing to the interaction of the magnetic fields set up 
by the coils, turns about fixed axis A and, by means of lever 4, 
closes contacts a. Colls 2 and 3 are fixed. Spring 5 returns coll i 

to its initial position. 
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4465 


LEVER-TYPE ELECTROMAGNETIC POLARIZED 
RELAY MECHANISM 


LE 

Re 


s a 7 6 



Armature I, lying on the poles ol magnet 2, carries plate 3. 
Owing to copper insert a of armature plate 3 acquires north¬ 
seeking polarity. When the coils of electromagnet / are ener¬ 
gized by current in one or the other direction, plate 3 is turned 
about a horizontal axis to the right or left, switching over lever 
5 to the corresponding contact, 8 or 7. Adjustment is accom¬ 
plished by screws 5. 
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4466 


LEVER-TYPE MAGNETO ELECTRIC (MOVING-COIL) LE 
RELAY MECHANISM « 



Coil / turns about fixed axis A in the field ol permanent mag¬ 
net 2. When the winding of coil / is energized, the interaction 
of the electric field it sets up with the 6eld of magnet 2 turns 
coil /. closing contacts of a circuit. 
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4467 


LEVER-TYPE THERMAL PROTECTIVE RELAY 
MECHANISM WITH A MAGNETO ELECTRIC 

(MOVING-COIL) DEVICE_ 




The relay is employed to protect exciting windings of genera¬ 
tors and their terminals. It has two windings, / and 2, con¬ 
nected differentially. The currents in the two windings are 
equal and opposite In direction at normal operating tempera¬ 
ture. Adjustments are made with rheostat 3, having a zero tem¬ 
perature resistance coefficient, connected to winding 2, Con¬ 
nected to winding / is sensitive coll 4, having a high temperature 
resistance coefficient. Sensitive coil 4 is arranged together with 
the turns of the windings that are to be protected in the electro¬ 
magnetic system (for example, an electric motor). As its resis¬ 
tance increases upon being heated, sensitive coil 4 disturbs the 
equality of currents in the magnetoelectric device, deflecting 
the coils, which are linked to Indicating hand 5. At a definite 
angle of deflection of the coils, lug a of hand 5 engages lug d. 
initiating a spark. The instantaneous current of secondary wind¬ 
ing 7 of transformer 6. trips self-locking relay 8, which closes 

the working contacts P. 
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4466 


LINKWORK-TYPE ELECTROMAGNETIC RELAY LE 

MECHANISM 


d a 


k i A 





Lever 5 turns about fixed axis A. Link 4 is connected by turn¬ 
ing pairs B and C to lever S and to lever 5, which turns about 
fixed axis D. When the coil of electromagnet / is energized, ar¬ 
mature 2 is attracted to the core of this electromagnet and holds 
four-bar linkwork mechanism A BCD In the position in which 
contacts a and d are closed. When the coil of electromagnet / 
is de-energlzed, armature 2, no longer held by the electromag¬ 
net, releases lever 3. At this, lever 5, actuated by spring 6, 

opens contacts a and d. 
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4469 


LEVBR-TYPE DOUBLE ELECTROMAGNETIC RELAY 
MECHANISM WITH A DISK ARMATURE 


LE 

Re 



When the windings o! electromagnets ) and 2 are energized, 
disk armatures 3 and 4 are attracted to the electromagnet cores 
and turn about corner a, closing contacted. Armatures 3 and 4 
are returned to their nonoperative position by springs 5 and 5, 
which are adjusted by screws 7 and 8. 
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4470 


LEVER-TYPE ELECTROMAGNETIC PROTECTIVE 
RELAY MECHANISM 


LE 

Re 



Armature 2 turns about fixed axis A. Lever 6 is connected by 
turning pair £ to armature 2 and by turning pair B to bell-crank 
contact lever which turns about fixed axis D. Under normal 
working conditions, electromagnet / holds armature 2 in the 
attracted position, so that lever 3 closes the contacts at b. 
When the energizing of electromagnet / drops to a certain defi¬ 
nite value, spring 4 retracts armature 2 and the contacts at 
are opened. The relay is adjusted by regulating the tension of 
spring 4 with screw 5. Screws has indicator d moving along scale c 
and enabling the relay to be set to the required tripping current. 
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4471 


LEVER-TYPE D-C DIRECTIONAL RELAY 
MECHANISM 


LE 

Re 


5 Z 



The winding of coil / magnetizes the relay in a definite direc* 
tion as shown by the letters N and S. Armature S, turning about 
central fixed axis A, is arranged between pole shoes 2, which 
form the upper part of the frame, and is magnetized by second 
coil 4. The motion of armature 3 depends upon the strength and 
direction of its own magnetic field with respect to the strength 
and direction of the magnetic field set up by pole shoes 2, i.e. 
the motion of armature 3 depends upon the ratio of the currents 
and their directions in coils / and 4. Two pairs of spring con¬ 
tacts, 5 and 6, arc arranged on the two sides of armature 5. 
The contacts are closed by insulated roller 7, mounted on 
the end of the armature. Each pair of contacts opens by spring 

action when released. 
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Arranged in the gap between permanent magnet / and the core 
of horscsfioe electromagnet 2 is disk armature 4, eccentrically 
mounted on shaft 3. As armature 4 turns about fixed axis A, 
it closes contacts. Armature 4, together with shaft .3 and alu¬ 
minium damping disk 5, is turned to its nouoperative position 
by spiral spring 6. When there is no current in the coils (not 
shown) of electromagnet 2, the flux from permanent magnet / is 
divided equally between the two branches of the core of elec¬ 
tromagnet 2. The shape and position of armature 4 are selected 
so that the resultant torque acting on it from the two fluxes 
equals zero. When there is current in the windings, the two 
fluxes are no longer equal. The torque developed counteracts 
spring 6, which can be selected so that armature 4 begins to 
turn only at a definite torque value. The relay is set to the re* 
quired time delay by selecting the shape and thickness of arma¬ 
ture disk 4, the elasticity of spring 6 and the proper position of 

braking magnets 7. 


11-0S85 
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When the coll of electromagnet / is energized, its armature, 
consisting of two cylinders, a and d. screwed on rod 2, is pulled 
into the coil of electromagnet / and relay contacts 3 and 4 are 
opened. When the coil of the electromagnet is de-energized, con¬ 
tacts S and 4 are closed by the weight of the armature and by 
spring 7. Contact 3 is a strip mounted rigidly on lever 5, which 
turns about fixed axis A and is connected by a turning pair to 
rod 2. Contact ^ is a carbon rod mounted in copper holder / to 
which yoke b is attached. The lead to the contact is clamped by 
yoke b. Inserted above in the coil of electromagnet / is iron 
cylinder 5, mounted rigidly on the body of the relay. Rod 2 of 
the armature passes freely through cylinder 6. Cylinder 6 can 
be adjusted vertically by means of bolts to vary the magnetic 
flux and thereby regulate the current at which contacts 3 and 

4 are closed. 
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4474 


LEVER-TYPE REVERSE-CURRENT RELAY 
MECHANISM FOR AN AUTOMOBILE GENERATOR 


LE 

Re 


U d 



The reverse-current relay is intended for closing the generator- 
battery circuit when the generator voltage exceeds that of the 
storage battery, and for breaking this circuit when the generator 
voltage, is less than*^'that of the battery, The relay consists of 
core;/, having two windings: shunt^winding 2 with a great num¬ 
ber of turns of thin wire, and series winding $ with a small 
number of turns of thick wire. The ends of these windings are 
connected to insulated post a. Mounted on post a by means of 
flexible fiat spring (reed) 5 is armature 4, at the other end of 
which contact d is attached. Movable contact d is just above 
fixed contact b. Spring $ holds the contacts in the open posi¬ 
tion. When the generator is not In operation or is running at 
low speed, either no magnetic held is set up by shunt winding 2and 
series winding 3, or the field is too weak to magnetize core / 
sufficiently for it to overcome the resistance of spring 6, at the 
given gap, and pull armature 4 downward. When (he speed of 
the generator increases, the voltage over its terminals also in¬ 
creases. When this voltage somewhat exceeds that over the bat¬ 
tery terminals, the magnetic field set up mainly by shunt wind¬ 
ing 2, having a large number of turns, becomes strong enough for 
the magnetized core / to overcome the resistance of spring 6, 
attract armature 4 and close contacts d and b. This closes the 
generator-battery circuit and the generator current is supplied 
to the battery through series winding 3. Windings 2 and 3 are 
wound on core / in such a way that when the current direction 
is from the generator to the battery, the magnetic fields of the 
windings add together, holding contacts d and b closed. When 
the speed of the generator drops and, with contacts d and b 
closed, the voltage at the generator terminals becomes less than 


II 
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LEVER-TYPE REVERSE-CURRENT RELAY 
MECHANISM FOR AN AUTOMOBILE GENERATOR 


that of.the battery, the current direction is from the battery t(» 
the generator, energizing series winding 3 in the reverse diroc* 
tion. The current direction in shunt winding 2 remains un¬ 
changed. Since the direction of the current in series winding 3 Is 
reversed, the field of this winding counteracts that of shniil 
winding 2. This reduces the magnetization of core / and spring 
6 opens contacts d and b, thereby breaking the battery-gencrn 
tor circuit. By varying the tension of spring $ and the air gi\]t 
between core / and armature 4, the voltage at which the relay 
contacts close can be regulated. 


1.1 
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4475 LEVER-TYPE INDUCTION TIME RELAY MECHANISM 


LE 



When the coil of electromagnet J is energized, aluminium 
disk 2, mounted on shaft 3, turns about fixed axis A^A, over- 
coming the resistance of spiral spring 4. This closes the contacts 
at 5. The time delay is provided by the rigidity of spring 4 and 
the braking effect of permanent magnet 6. 














4476 


LEVERETYPE FLEXIBLE-LINK ELECTROSTATIC 
RELAY MECHANISM 


LE 

Re 



The relay consists of agate pulley I, which is rotated clockwise 
by electric motor 2 at constant speed. Running over pulley / 
is thin steel band 3 with one end attached through spring 4 to 
a fixed upright and the other end, to contact lever $, which 
turns about nxed axis A. When voltage is applied over pulley / 
and band 3j the latter is attracted to the pulley and turns con¬ 
tact lever 5 counterclockwise, closing the contacts at 6. 


166 






4477 


LEVER-TYPE TUNED RELAY MECHANISM 



4X7 




Exciting winding / of control relay 2 is tuned to a definite 
period of natural oscillations. Relay 2 has rotary balanced arma¬ 
ture 3 and winding / Is connected in series with capacitor 4. 
At the Instant of resonance of these oscillations with the disturb¬ 
ing oscillations of the circuit, armature 3 turns about fixed 
axis A, closing contacts at 5. 
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Lever / rotates about fixed axis A and is connected by turning 
pair B to link 6. Fork a, at the other end of link 5, engages le¬ 
ver 7, rotating about fixed axis D. Brush 2 is rigidly mounted 
on lever 7. When lever / turns, brush 2 slides along the re* 
sistance winding of stationary drum S, thereby varying the 

currents in lines 4 and 5. 








2. REGULATOR MECHANISMS (4479 through 4488) 


4479 


LEVER-TYPE CARBON-PILE REGULATOR 
MECHANISM FOR A GENERATOR 


LE 

Rg 



Lever 10 with counterbalancing weight a turns about fixed axis 
A. Link // With core 2 is connected by turning pairs B and C 
to lever tO and to lever 6, which turns about fixed axis D 
Two forces act on carbon piles /. One is due to the pulling of 
core 2 into measuring coil 3. and the second, to the tension of 
spring 4. Spring 4 tends to compress the carbon wafers and 
the pull of core 2 of coll 3 reduces the force exerted by spring 4 
The carbon piles are connected into the circuit of the field 
winding of generator 9. Upon an increase In the output voltage 
o^f the generator, the current increases in measuring winding 3 . 
This raises core 2, reducing the pressure on carbon piles I and 
incr^sing their resistance, thereby reducing the field current 
01 the generator. Possible oscillations are damped by piston- 
Wpc damper 5, connected to lever $ through flat spring 7 
The point at which the spring is attached to lever 6 is adjusta¬ 
ble. Rheostat 5 serves to set the value of the voltage being regu¬ 
lated. When the output voltage of the generator drops, the 
pressure acting on the carbon plies Increases, their resistance 
IS reduced and the field current of the generator increases 
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4480 


LEVER-TYPE CARBON-PILE REGULATOR 
MECHANISM FOR A SYNCHRONOUS MOTOR 


LE 

Rg 



Lever / turns about fixed axis A. Link 6 is connected by turn- 
ine pairs C and D to lever 1 and to lever 2. which turns about 
fixea axis B Upon an increase In the load on the synchronous 
motor, lever /, overcoming the resistance of regulator spring 4. 
begins to turn counterclockwise about axis A. This raises the 
end o\ lever 2, turning it clockwise about axis 3 and thereby 
reducing the pressure on carbon-pile rheostat This increaws 
the resistance of the rheostat and reduces the voltage of the 
generator and the speed of the motors it supplies. Piston-type 
damper J damps the oscillations of the mechanism. 
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AiSi LEVER-TYPE PRESSURE REGULATOR MECHANISM 



When the pressure in cylinder a Increases, piston / moves down¬ 
ward. turning lever 2 counterclockwise about fixed axis A 
This opens switch 3. turning of! the mechanism that delivers 
gas to cylinder a. When the pressure drops in cylinder a, spring 
4 pushes piston / upward, turning lever 2 clockwise about 
axis A so that switch 3 closes the electric circuit. 


171 



When the pressure drops in the vessel connected to chamber o. 
membrane / is bent downward. At this, disk 2 with rod 3 moves 
downward, closing the movable and fixed contacts b and d. 
This switches on a compressor (not shown) that delivers com¬ 
pressed air to the vessel connected to chamber a. When the 
pressure in the vessel increases above the permissible limit, 
membrane / is bent upward, overcoming the resistance of spring 
4 and opening the contacts to switch off the compressor. The 
force exerted by spring 4 is regulated by screws 5. 






The principle oF (he rod-type regulator is based on the different 
changes in length of two bodies whose coefficients of linear 
expansion greatly differ. As the ambient temperature increases, 
shielding tube /, having a high coefficient of linear expansion, 
elongates, while the length of rod 2, having a low coefficient 
of expansion and enclosed inside tube /, remains almost un¬ 
changed. As a result, rod 2 Is shifted with respect to the car¬ 
tridge enclosing vacuum switch 3. actuating the contact of this 
switch through lever 4. Spring 5, arranged between rod 2 and 
the cartridge of vacuum switch 3, holds the rod against the 
bottom of shielding tube / and the cartridge against regulat¬ 
ing screw 5, located In the output head. The required value of 
the temperature to be controlled is set by screw 6. 
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4484 


LEVER-CAM TEMPERATURE 
MECHANISM 


REGULATOR 


LE 

Rg 



The temperature to be controlled is recorded by a magnetoelec- 
trie (moving-coil) instrument (not shown), in which the read¬ 
ing of its indicating hand is periodically recorded. As cam / 
rotates, bow member 2 is raised and lowered. In its upward 
motion, member 2 raises hand 3, which moves along scale a by 
the action of the magnetoelectric measuring device. If hand 3 
is at the preset value of the quantity being controlled, i.e. 
under setting hand 4, then contacting rocker arm 5 of pressure 
strip 6 is in the horizontal position. At this, mercury switch 7 
switches on the heating device. While bow member 2 rises, lever 5 
turns to the new value of the quantity being measured and the 
process is repeated from the beginning. Thus, the regulator 

f rovides pulse contacts, switching on the devices that maintain 
he temperature at the preset value. The length and frequency 
of the pulses depend upon the interval between successive 
upward motions of bow member 2. If the temperature being 
controlled exceeds the preset value, then when hand 3 is raised 
together with member 2, It does not run against hand 4 and 
mercury switch 7 does not switch on the heating device. 
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Arranged between the free ends of brass strip / and Rat spring 2 
is bent (ever 3, on which vacuum switch 4 is rigidly mounted. 
Switch 4 controls the heating process. Due to the different coeN 
ffeients of linear expansion in heating a surface, with which 
brass strip / is in contact, the free ends of strip / and spring 2 
move farther apart. At this, operating pin $ of vacuum switch 4 
is forced by spring 2 against regulating screw 6 so that spring 
contacts 7 and 8 of vacuum switch 4 are opened. The required 
value of the quantity being controlled can be set by means 

of setting screw 6. 
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4486 


DISK-TYPE INDUCTION SPEED REGULATOR 
MECHANISM 


Section 1^1 




LE 

Rg 


Disk / (s driven Ihrough pinion 2 from an electric motor (not 
shown). In the position of magnetic shunt 3 shown, the mag* 
netic Hux of permanent magnet 4 is directed through disk / 
and segment 5. At this, the braking effect of the induced eddy 
currents reaches its maximum value and disk I rotates at mini* 
mum speed. As lever 6 is turned counterclockwise, segment 
5 moves out from under the poles and shunt 3 reduces the air 
gap between the poles of magnet 4. This reduces the braking 
effect of the eddy currents, and the speed of rotation of disk / 
increases. When shunt 3 completely covers the poles of mag* 
net 4, the magnetic flux is through the shunt and the braking 
effect of the eddy currents is minimal. At this, the speed of 
disk / reaches its maximum value. 
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LEVER-TYPE TRIPPING SPEED REGULATOR 
4487 MECHANISM FOR AN ELECTRIC CLOCK 

ESCAPEMENT 




When balance wheel / turns counterclockwise about fixed axis 
i4, contact pin 2, mounted rigidly on the balance wheel, slides 
along the inside of strip 3, retracting it slightly to the right. 
This closes the electric circuit and armature 4 Is attracted to 

C ole shoes a of electromagnet 5, transmitting an impulse to 
alance wheel When armature 4 reaches its vertical position, 
contact pin 2 slides ofT strip 3, opening the circuit. In the reverse 
rotation of balance wheel /, due to the action of a spiral spring 
(not shown), contact pin 2 engages the outer, nonconducting 
side of strip 3 so that the circuit remains open. 


1S-05S5 
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LEVER-TYPE 

TRIPPING 

SPEED REGULATORt 

LE 

4488' 

MECHANISM 

FOR AN 

ELECTRIC CLOCK 

Rg 

_.1 



ESCAPEMENT 





When balance wheel / turns clockwise about Rxcd axis A, con> 
tact pin 2 runs up against contact 3, mounted on flat spring 4y 
and slightly raises the spring. This closes the electric circuit, 
armature 5 is tripped and it releases spring 4. Through contact 
pin 2y spring 4 transmits an impulse to balance wheel i in its 
return motion. When, in its downward motion, spring 4 reaches 
pin a of attracted armature 5, the circuit is broken and the 
armature is moved upward by spring 6, returning spring 4 
to its initial position. Contact pin 2 raises spring^ by an amount 
considerably less than it moves downward with spring 4. This 
difference hi the strokes of spring 4 Is the source of the work 
done by the impulse in maintaining the oscillation of balance 
wheel /. Pin 8 limits the deformation of spring 4 upon an exces¬ 
sive amplitude of oscillation of balance wheel J. Screw 7 
adjusts the travel of armature 5. 
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4489 


3. MECHANISMS OF MEASURING ANDJTESTING 
DEVICES (4489 through 4516) 


LEVER-TYPE INDUCTANCE PRESSURE GAUGE 

MECHANISM 




Rocker arm 3, rigidly attached to link 4, turns about fixed axis 
A and has counterweight J2. Link 5 Is connected by turning 
pairs B and C to rocker arm 3 and to lever 6, which turns about 
fixed axis D. When the pressure varies Inside hollow helicoid 
spring /, its free end actuates rocker arm 3 through link 2. 
At this» link 5 turns segment gear a of lever 6. Segment gear a 
meshes with pinion 7 on which hand 8 is rigidly mounted. The 
turning of rocker arm 3 and link 4 Is accompanied by the motion 
of tie rod 9 and core 10, arranged inside induction coil If. 
Displacement of the core leads to a change in the inductive 
impedance of the circuit of coil IJ. This is used for remote 
indication of the pressure being measured. 
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4490 


LEVER-TYPE REMOTE-READING MECHANISM FOR 
MEASURED ELECTRICAL QUANTIHES 


LE 

M 



The mechenUm it besed on the principle of torque compe nest Ion, In 
which the torque of the moveble system of primary measuring Instrument 
/ Is compensated by the torque of the suxIUsfy device. Current producing 
the compensating torque Is transmitted by a communication line and Is 
measured at the receiving end. The shaft of polarized relay 4, coaxial with 
primary measuring Instrument / and linked to It through spiral ^rlng 
carries contacting arm 9. which. In turning, closes contacts at 9. Lonnect- 
ed in series with the winding ol polarized relay 4 are receiving Instru¬ 
ment 5. power source d. self-inductor 7 and capacitor 8. The contacts at 
9 shunt capacitor 8 through resistor /d. When the deflection of primary 
measuring Instrument / equals zero, the contacts at 9 are open and the 
current In the line, as well as the reading of receiving Instrument 5. 
equals zero. When the movable system of Instrument f Ts deflected, con¬ 
tacting arm S turns end closes the contacts at P. At this, the power source 
Is In a closed circuit containing polsrized relay 4 . receiving Instrument 5. 
sett-inductor 7 and resistor /9. In such a circuit, the current gradually 
builds up Instead of being Instantaneously established. At the instant 
when the growing torque of polarized relay 4 exceeds the torque developed 
by Instrument f, arm S opens the contacts at 9 and the current In Ihe 
line gradually drops to a value at which the torque of instrument / Is again 
greater than that of relay 4, Then the contacts at 9 are closed and the 
process Is repeated. Thus, the current In the line pulsates and Its average 
value Is proportional to the torque of primary measuring Instrument f. 
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4491 


LEVER-TYPE REMOTE*READING MECHANISM FOR 
MEASURED ELECTRICAL QUANTITIES 


LE 

M 



The electric current^ whose measured value is to be transmitted 
for remote reading, is in hxed winding / of a moving-coil gal¬ 
vanometer, in which the angle through which movable coil 2 
turns depends upon the current in winding /. Rigidly attached 
to coil 2 is hand 3y which is periodically forced against resistor 
4- Hand 3 contacts resistor 4 by the action of dropping bow mem¬ 
ber 5, actuated by electromagnet 6. When the winding of elec¬ 
tromagnet 6 is energized, bow member 5 is raised by lever 
which is connected to armature 9 of electromagnet 6 by tie-rod 
10. This frees hand 3. When the winding of electromagnet 6 
is de-energized, lever 8 is turned downward by spring 7, freeing 
bow member 5. Member 5 falls by gravity and forces hand I 

against resistor 4. 
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4492 


RECEIVINO(REMOTE-READINO) MECHANISM FOR LE 
MEASURED ELECTRICAL QUANTITIES 


Q 

fTs 2 r 


Primary meosuring 

instrument 


Used as the indicator is a device (the Keivin balance) consist¬ 
ing of four fixed coils. /, 2, 3 and 4. between which are similar 
coils. 5 and 6, mounted on lever 7. which turns about fixed axis 
Coils 5 and 5 are connected In series. The balance is adjusted 
so that when there Is no current in the windings of coils 5 and 6, 
lever 7 is in Its middle position, and the contacts at 3 and 9 
are open. When the windings of coils 5 and 6 are energized, one 
pair of contacts, at 8 or 9, is closed, switching on d-c electric 
motor JO. The shaft of motor JO is linked to the mechanism for 
traversing slider // of rheostat J2. The direction of rotation of 
motor JO, depending upon which pair of contacts, at 8 or 9, 
is closed, should be selected in such a way that the mechanism 
compensates for the voltage due to the displacement of the 
moving system in the primary measuring instrument that led 
to the disturbance of equilibrium of the Kelvin balance. 





4493 


REMOTE-READING MECHANISM FOR MEASURED 
ELECTRICAL QUANTITIES 



The instrument readings are converted into current pulses 
whose length is proportional to the angle of deflection of the 
hand of the primary measuring instrument. The mechanism 
consists of primary instrument /, whose shaft is brought out 
and ends as bent driving lug 2 with a contact. Electric motor 3 
periodically rotates driving lug 5 through electromagnetic 
clutch 4. Acting on lug 5 is spiral spring 6. A second electric 
motor, 7. continually rotates contactor 8. When the contacts 
are closed by contactor 5, electromagnetic clutch 4 is engaged 
and relay 9 is tripped. Relay 9 shunts contactor 8 by means 
of interlocking contacts at /(?, holding clutch 4 engaged as long 
as relay 9 is in the tripped position. As soon as clutch 4 is 
engaged, lug 5 begins to turn and, when it reaches lug 2, closes 
the circuit of relay //. This relay opens the circuit of relay 9 
and thereby disengages electromagnetic clutch 4 by opening 
contacts at JO. As a result, the current that was in communica¬ 
tion line 12 since contactor 8 closed its contacts, now disappears. 
Consequently, the length of the current pulse in the line turns 
out to be proportional to angle a ol deflection of hand a of 

measuring instrument /. 





REMOTE-REA DING MECHANISM FOR MEASURED 
ELECTRICAL QUANTITIES 


Current pulses, sent along the transmission line, pass through 
the winding of electromagnetic clutch / and the windings of 
relays 2 and 3. When its winding is energized, clutch / engages 
a synchronous motor to driving lug 4 and begins to rotate this 
lug. Lug 4 engages and rotates lug 5, whose braking detent 8 
is retracted by relay 2, At the end of the current pulse, clutch / 
is disengaged and relays 2 and 3 are switched off (their windings 
being de-energized). Driving lug 4 is returned to its initial 
position by spring 7. Lug 5 remains stationary at the place 
where it was left by lug 4, since relay 2 releases braking detent 8 
which slops the shall of lug 5. When the winding of relay 3 is 
de-energized, the shaft of the receiving instrument is released 
because spring 10 retracts detent 9 from braking disk !I. Spring 6 
sets the shaft of the receiving instrument to the position of the 
hand of the transmitting instrument. In this position, the 
receiver can admit the next current pulse. If the quantity 
being measured has decreased, the process is repeated without 
any changes. If the quantity has increased, driving lug 4 addi¬ 
tionally turns the shaft of the receiving instrument, overcoming 
the resistance of the brake, and sets it to the position correspond¬ 
ing to the new measured value. At the end of the pulse, all 
levers and other links, except the shaft of the receiving instru^ 
ment, return to their initial positions. 













REMOTE-READING MECHANISM FOR MEASURED 
ELECTRICAL QUANTITIES 


The mechanism Is Intended for transmitting the angle of deflection of 
the hand o! the primary measuring Instrument. Contacting device 7, 
rotated slowly by synchronous motor 3. Is arranged in front of scale / 
of the measuring InsIrumenI whose readings are lo be transmitted. As 
contacting device 2 rotates, two sets of contacts are closed: contacts at 4 
are closeo at the Instant the contacting device runa past the zero point of 
scale /, and (he contacts at 5 when the device passes hand a of the measur¬ 
ing Instrument. This is accomplished as follows: contact ring 6 Is ar¬ 
ranged In the plane of scale / of the measuring instrument, close to hand a. 
Small rubber wheel 7 runs along ring d. When It approaches hand a, wheel 7 
easily forces hand a against ring 6, closing the contacts at 5. The contacts 
at 4 are closed by relay S. which also closes two pairs of contacts at b 
and c. The contacts at c Interlock relay 8 and those at d close the circuit 
of the communication line. Relay 8 remains closed until the contacts at 
5 are cloacd^ This closes relay 9 which breaks the holding circuit of relay 8. 
thereby breaking the circuit of the communication line. Thus, the fine 
has a current during the time contacting device 7 moves from (he zero 

E oinI of scale / to the position of hand a of (he measuring Instrument. 

onseduently. the length of the current pulse In the line at constant speed 
of motor 8 Is proportional to the arc corresponding to the position of 
hand a of (he Instrument or. In other woras. lo the measured value. 
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LEVER-GEAR REMOTE-READING MECHANISM FOR 
MEASURED ELECTRICAL QUANTITIES 


LE 



Electric motor / rotates two electromagnetic clutches, 2 and 3, 
in different directions. Clutch 2 rotates driving member 4 
in the direction of rotation of hand 5 of the receiving Instru¬ 
ment, which consists of scale 6, similar to the scale of the 
transmitting instrument, and a shaft carrying hand 5. turning 
with slight friction. Clutch 3 rotates driving member 7. turning 
in the direction opposite to that of member 4. At the beginning 
of transmission, when there are no pulses in the line, driving 
member 4 is in its extreme left-hand position, in which it 
closes the contacts at 8. Through contacts at 9, this energizes 
relay JO. The latter, interlocked by contacts at //, opens the 
circuit of electromagnetic clutch 3 by the contacts at J2. At 
this, driving member 7 is in its extreme right-hand position. 
When a current pulse reaches relay J4, connected into the 
communication line, this relay opens the contacts at 9 and 
closes the circuit of electromagnetic clutch 2 by means of 
contacts at J5. Clutch 2 rotates hand 5 to the position coincid¬ 
ing with the position of the identical transmitter hand. At the 
instant that hand 5 reaches this position, the current pulse 
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LEVER-GEAR REMOTE-READING MECHANISM FOR 
MEASURED ELECTRICAL QUANTITIES 


ends in the line and relay 14, releasing Its armature and closing 
the contacts at 9, opens the contacts at 15, disengaging clutch 2. 
The closing of contacts at 9 engages clutch 3, As a result, driv¬ 
ing member 7, moving toward member 4, engages this member 
and turns it to its extreme left-hand position, leaving hand 5 
in the position It was set by member 4. When member 4 reaches 
stop 13, the circuit of relay 10 is closed, opening the contacts 
at !2 and disengaging clutch 3. Driving member 7 is returned 
by a spring (not shown) to its initial extreme right-hand posi¬ 
tion. In this position the reading mechanism is ready to receive 
the next current pulse, if, in this case, the measured quantity 
increases, corresponding to a longer current pulse, driving 
member 4 turns hand 5 somewhat farther along scale 6, and 
Ihe whole process proceeds as described above. U the measured 
quantity decreases, member 4 stops before it reaches hand 5. 
Then driving member 7, moving toward member 4, engages 
hand 5 with a special lug and turns it to the position occupied 
by member 4. At the instant the driving members meet each 
other, the lug frees hand 5 and leaves it stationary whife mem¬ 
ber 4 is returned to its exreme left-hand position. The spring 
again retracts driving member 7 and the reading mechanism 
is ready to receive the next current pulses. 


LE 

M 


4496 
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4497 


MAGNETO ELECTRIC (MOVING-COIL) RECORDING 

MECHANISM 




When the winding of coil /. arranged in the field of a permanent 
magnet, is energized, the coil turns about its axis. Recording 
arm a, mounted rigidly on coil /, slides with its pen on paper 
tape 2, transported by winder roller 3 along a guide that is 

bent to a cylindrical shape. 








4498 


LEVER-TYPE ELECTRIC-CONTACT AUTOMATIC 
SIZING MECHANISM FOR A GRINDER 




As the diameter of workpiece / being ground decreases, lever 2, 
turned b> spring 3 about fixed axis A, slips over to its left-hand 
position when the proper size is reached. This closes the con¬ 
tacts at 4, operating the actuating mechanism which switches 

off the grinder. 
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4499 


LEVER-TYPE ELECTRIC-CONTACT AUTOMATIC 
SIZING MECHANISM FOR A GRINDER 



Measuring tip a, mounted on holder !, slides along the surface 
of workpiece b being ground. Holder i is linked to slide 2 by 
flexible flat steel spring (reed) 6^ allowing it to turn to some 
extent. Gauge d is supported by lugs c and e on holder J and 
slide 2. Spring 8, arranged between slide 2 and holder 7, tends 
to turn holder J counterclockwise as the workpiece diameter 
is reduced and holds tip a against the surface of workpiece b. 
As soon as the workpiece is ground to the required size» holder / 
turns sufficientiy to allow gauge d to drop between lugs c and e 
onto lever 4. This closes the electric contacts at 5, and switches 
on a mechanism that retracts slide 2 from workpiece b and 
switches off the grinding wheel. 
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4500 


LEVER-TYPE ELECTRIC-CONTACT BAND 
THICKNESS GAUGE MECHANISM 




Levers 2 and 3 iiirn freely about common fixed axis A. Lever 3 
carries contacts b. Steel band I being gauged is pulled between 
two rollers a, mounted on levers 2 and 3. When the thickness 
of the band passing between rollers a is greater or less than the 
permissible values, one of the pairs of contacts at b is closed, 
switching on the over- or undersize signal lamp. 
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LEVER-TYPE ELECTRIC-CONTACT TAPER 

LE 

4501 

INSPECTION MECHANISM FOR CYLINDRICAL 

M 


WORKPIECES 



With its boss D, contact lever /, turning about fixed axis A, 
engages lever 3, turning about fixed axis B and carrying con- 
tacts 2. In inspecting cylindrical or prismatic workpiece a» 
having equal thicknesses at the points inspected» contact lever 
/ is in its central position and both pairs of contacts at 2 remain 
open. If (he workpiece Is tapered or has nonparallcl longitu- 
dlnal faces, contact lever / turns about axis A and closes one 
pair of contacts at 2, The contacts at 2 are set to the required 

taper tolerance by screws b. 
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4502 


LEVER-TYPE ELECTRIC-CONTACT ROUNDNESS 
INSPECTION MECHANISM 


LE 



When workpiece a being inspected is rotated between a sta¬ 
tionary Hat surface and measuring spindle /, out-of-roundness 
of the workpiece displaces lever 2, which turns about fixed 
axis A. Lever 2 has a V-slot at its upper end, in which cylin¬ 
drical contact pin 4 is held by flat spring 3, Mounted on the 
upright of the inspection device are two micrometric screws b, 
used to set the device to the limits of the tolerance zone. As 
lever 2 turns to either side, contact pin 4 runs up against one 
of the micrometric screws and stops moving. If. for instance, 
the out-of-roundness of workpiece a exceeds the permissible 
value, contact pin ^ touches one of screws b. This closes an 
electric circuit that switches on the “Reject” signal lamp. 


13-OSSS 
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LEVER-TYPE ELASTIC-LINK ELECTRIC-CONTACT 

LE 

4503 

PARALLELISM CHECKING MECHANISM 

M 


FOR WORKPIECES 


S 5 



Two pointed pins, / and are lowered into contact with the 
upper flat surface of workpiece a being inspected. Rigidly 
attached to the pins are two flat springs (reeds), J and 4, whose 
upper ends are fastened together and carry contacts b. If the 
faces of the workpiece being inspected are parallel, then meas¬ 
uring pins / and 2 are raised to equal heights, and flat springs 3 
and 4 remain in the middle position without being bent. Upon 
lack of parallelism of the workpiece faces, pins J and 2 are 
raised to different heights, flat springs 3 and 4 bend and one 
of the pairs of contacts at 5 is closed. The contacts are set 
to the limits of the parallelism tolerance by adjusting screws c. 


194 





4504 


LEVER-TYPE SECTIONAL RHEOSTAT MECHANISM LE 
FOR AN ELECTRIC INSTRUMENT 



Wh€n lever / is turned about 
fixed axis A from one contact a 
to the next, resistors 2 are con¬ 
secutively switched in or out 
of the circuit. This changes the 
current in the circuit at con¬ 
stant voltage of battery S. 
Varying with the current is the 
deflection of armature 5 of 
electromagnet 6. Hand 6, rigid¬ 
ly attached to armature 5, turns 
about fixed axis Sand indicates 
the corresponding values on a 
dial scale. The mechanism has 
air damper 4 to prevent oscilla¬ 
tions of hand d. 


4605 


LEVER-TYPE ELECTRIC-CONTACT MEASURING 
MECHANISM FOR WORKPIECE INSPECTION 




Mounted on measuring spin¬ 
dle /, contacting workpiece a 
being inspected, is collar b, 
which transmits the displace¬ 
ment of spindle / to lever 2, 
turning about fixed axis A. 
In inspecting an undersize work- 
piece. contacts c and 4 are 
closed by the action of spring S, 
thereby switching on the “Un¬ 
dersize signal lamp. In inspect¬ 
ing an oversize workpiece, con¬ 
tacts c (lower) and 5 are closed 
by the action of another 
spring 6t switching on the 
“Oversize”signal lamp. Contacts 
4 and 5 are set to the limits of 
size by screws d. 
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LEVER-TYPE ELECTRIC-CONTACT MEASURING 
MECHANISM FOR WORKPIECE INSPECTION 


LE 

M 



Measuring spindle /, contacting the workpiece being inspected, 
is moved^ to the right by spring 2. Rigidly mounted at the 
left end of spindle / is strip a. The contacting lever consists 
of strip)ike fork member S, with its ends supported in recesses 
of the ^housing, bent arm'#, and roller 5 and contact 6 
on arm 4 Spring 6 holds fork member 3 against contact 7 and 
Roller 5 against strip «. When spindle / is displaced o the left 
by the workpiece, the contacts at 7 are opened and those at S 
^ are closed. 
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LEVER-TYPE ELASTIC-LINK ELECTRIC-CONTACT 
MEASURING MECHANISM FOR WORKPIECE 
INSPECTION 


LE 



Block a, mounted rigidly on the frame of the device, has two 
flat steel springs (reeds) 2 which carry block / on which measur¬ 
ing spindle b is mounted. Spindle b contacts workpiece c being 
inspected. Two flat steel springs (reeds) 3 and 4, with their 
lower ends mounted on blocks / and a, one on each block, have 
their upper ends rigidly fastened together and attached to 
lever d. Depending upon the size of the workpiece, block / Is 
raised or lowered, bending springs 3 and 4, and deflecting 
lever d to the right or left. At this, one of the balls e, made of 
an insulating material, bears against the corresponding spring 5, 
opening the contacts at 6 or 7 and switching on the ‘'Oversize” 
or “Undersize” signal lamp. Contacts 6 and 7 are set to the 

limits of size by screws f. 
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LEVER-TYPE ELASTIC-LINK ELECTRIC-CONTACT 

LE 

4508 

MEASURING MECHANISM FOR WORKPIECE 

M 


INSPECTION 



Measuring spindle i, contacting workpiece a being inspected, 
has at its upper end rigidly attached Flat steel spring (reed) 2. 
Spring 8 is attached to the housing of the inspection instru- 
ment. The upper ends of springs 2 and 8 are attached rigidly 
to block 4. When workpiece a is oversize or undersize, spindle / 
is raised or lowered, bending springs 2 and 3 to the right or 
left $0 that block 4 closes contacts at 5 or ^ to switch on the 
“Oversize” or "Undersize” signal lamp. Contacts 5 and 6 are 
set to the limits of size by screws b. 
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LEVER-TYPE TRIPLE-ELECTRIC-CONTACT 

LE 

4509 

MEASURING MECHANISM FOR WORKPIECE 



INSPECTION 

M 


Mounted on measuring spindle I, contacting workpiece a 
being inspected» are two collars, b and c, which transmit the 
displacement of spindle / to levers 2 and 3. Levers 2 and 3 
are mounted on the housing with Rat steel springs (reeds). 
This triple-contact inspection device enables the wornpieces 
to be sorted Into four size groups. When the workpiece is in the 
first size group, contacts at both 4 and 5 remain open, and 
the contacts at 6 are closed. When the workpiece is in the 
second group (of a size larger than in the first group), the con¬ 
tacts at 5 are closed by spring 7. When the workpiece is in the 
third group (of a size smaller than in the first group), the con¬ 
tacts at 5 are opened and those at ^ are closed. When the work- 
piece is in the lourth group (of a size smaller than In the third 
group), the contacts at 6 are opened. The contacts are set to 
the limits of size of the groups by screws d. 
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LEVER-TYPE ELECTRIC-CONTACT 

LE 

4510 

MEASURING MECHANISM FOR WORKPIECE 

M 


INSPECTION 



Contact pins 2 and 3 are rigidly mounted on levers 9 and 8, 
which turn about fixed axes A and B. The instrument is set 
up by gauge blocks placed under measuring spindle /. Contact 
pin 2 is set to the lower limit of size by screw 4, and pin 3 
to the upper limit of size by screw 5. Each contact pin is con* 
nected to a signal lamp, which is switched on to signal that 
the workpiece is undersize or oversize^ and to be rejected, 
l^ver 6, actuated by spindle /, is mounted on flat steel springs 

(reeds) 7. 
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45!i 


LEVER-TYPE ELECTRIC-CONTACT 
MEASURING MECHANISM FOR WORKPIECE 

INSPECTION 


LE 


M 



Mounted on measuring spindle J, contacting workpiece a being 
inspected, is collar b. Lever 2 is mounted on flat steel spring 
(reed) S and held by this spring with the short arm of lever 2 
against collar b of the spindle. In inspecting a within-size 
workpiece, collar b holds lever 2 in its middle position between 
contacts 4 and 5. When the workpiece Is undersize or oversize, 
contacts c and 5 or c and 4 are closed, switching on the “Under¬ 
size” or “Oversize” signal lamp. Contacts c are rigidly mounted 

on lever 2. 
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:4512 


LEVER-TYPE ELECTRIC-CONTACT MEASURING 
MECHANISM FOR WORKPIECE INSPECTION 



The upper end ot measuring spindle ^actuates croap ece 2. 
which turns about knife edge a. In inspecting w.thin-size 
workpieces (under measuring spindle /), crosspiece 2 is hefO 
hi its middle position. When the workpiece is oversize or under- 
size beam b is swung by spindle / to the right or lejt, closing 
onl’ofTe pairs of /ontLts at 4 and switching on ‘he =orre^ 
ponding ‘■Oversize" or “Undersize" signal lamp. The contacts 
^ * are set to the limits of size by screws c. 



4513 


ELECTRIC-CONTACT MEASURING MECHANISM FOR 

WORKPIECE INSPECTION „ 
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4514 


LEVER.TYPE ELECTRIC-CONTACT MEASURING 
MECHANISM FOR WORKPIECE INSPECTION 




Mounted on measuring spindle /, contacting workpiece a being 
inspected, is yoke b, held by spring 2 against the short arm 
of three-arm lever turning about fixed axis A. Contacts are 
rigidly mounted on the long arms of lever 3. When within-slze 
workpieces are inspected, lever 3 is in its middle position. 
In inspecting an undersize workpiece, lever 3 closes the con¬ 
tacts at 4, closing the circuit of the “Undersize" signal lamp. 
In inspecting an oversize workpiece, spring 6 turns lever 3 
to close the contacts at 5, closing the circuit of the “Oversize 
signal lamp, Contacts 4 and 5 are set to the limits of size by 

screws c. 
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LEVER-TYPE ELECTRIC-CONTACT MEASURING 
MECHANISM FOR WORKPIECE INSPECTION 


LE 
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4516 


LEVER-TYPE ELECTRIC-CONTACT DIAMETER 
CHECKING MECHANISM FOR CYLINDRICAL 
WORKPIECES 


LE 

M 


Worm Wt mounted on the shaft ot electric motor 9, drives 
worm wheel JI, rigidly attached to pulley 12, about fixed 
axis A. Pulley 3 rotates about fixed axis B and is driven by 
belt J3, running over pulleys 6 and 12. Rigidly attached to 
pulley 8 is crank /, connected by turning pair C to slider J4, 
whicri reciprocates in slot / of slotted lever 3, Lever 3 oscillates 
about fixed axis //. Lever 3 is connected by turning pair E to 
slider 15, which reciprocates in slot k ol slide 2, Workpieces 4 
being sorted in size are loaded Into magazine a from where 
they roll down through tube d and drop, one by one, onto 
receiving member 7. As crank / rotates, slide 2, advanced by 
lever 3, turns member 7 by means of dog b, feeding workpiece 4 
under measuring spindle 5 of electric-contact inspection instru¬ 
ment 6. After inspection, in which the size group of the work- 
piece is determined, workpiece 4 is delivered further by slide 2 
to the sorting mechanism. Latch lever which releases the 
workpieces one at a time, is operated by a lug of slide 2. 
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4. STOP, DETENT AND LOCKING MECHANISMS 
(4517, 4518 and 4519) 
















4517 


LEVER.TYPE AUTOMATIC STOP MECHAMSM 


LE 



In its travel slide / closes the contacts at 2. energizing the 
coil of solenoid 3, whose core pulls in stop 4. This releases 
strip 5 together with the dropping worm mechanism, and 
spring $ disengages the worm from its worm wheel. This disen¬ 
gages the drive of slide /. which stops. Further pulling-in of 
the core is slowed down by an oil-damped relay in which valve 7 
blocks off the hole in piston 8. In its motion to the right, insu¬ 
lating washer /; closes the contacts at P. breaking the holding 
circuit of the electromagnetic starter, A supplementary pair oT 
contacts, automatically closed by button 10, is provioed for 
the case in which the contacts at 2 are unintentionally opened. 



14 - 05 #$ 
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When the circuit is closed by switch /, the coil of eiectromsg 
net 2 is energized. Armature 5, turning about fixed axis A 
is attracted to electromagnet 2 and its slot a locks crank 4 
rotating about fixed axis B. When switch / Is switched o» 
armature 3 Is returned to its initial position by spring 5» releas 

ing crank 4. 
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4519 LEVER-TYPE ELECTROMAGNETIC STOP MECHANISM 



J 


' T ^ 7 ^ 

Lever /, subject to n constant torque, is held ngainst rotation 
by latch 2. When the contacts at k are closed, relay 4 is ener¬ 
gized and closes the spring contacts at which, in turn, 
energize starter electromagnet 3, connected rn parallel with 
electromagnet 4. Electromagnet 3 attracts latch 2, releasing 
lever /, The contacts at k^ de-energize electromagnet 3 with 
a certain delay after the contacts at ki are closed. Thus, lever / 
stops after making one revolution. 


14 * 



5. DRIVE MECHANISMS (4520 and 4521) 


4520 SLIDER-CRANK SOLENOID DRIVE MECHANISM 




When coil / is energized, core 2 of solenoid A is pulled into 
the coil. The reciprocating motion of core 2 is converted by 
connecting rod S and crank 4 into rotary motion of driven shaft 5 
about fixed axis B. Crank 4 is rigidly mounted on shaft 5. 
Lever 6, turning about fixed axis 0. is held by spring 7 in a defi¬ 
nite position against stop screw b. Screw b is mounted on the 
bracket of the drive. At the end of the upward stroke of core 2, 
its upper bevel a engages the short arm of lever 6. The drive 
is disengaged by solenoid D. When coil 8 is energized, core 9 
is pulled into the coil and striker d. fastened to the upper end 
of core 9, runs up against lever 5, turning it clockwise about 
axis 0. At this, the other end of lever 6 slips off bevel a on core 2 
of solenoid A, releasing shaft 5. which is returned to its initial 
position by a helical spring (not shown). At the end of the 
process, core 9 is returned to Its initial position by a spring 

(not shown). 
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4521 


RATCHET-LEVER ELECTROMAGNETIC PERIODIC 

nt ti r> sa r?^u A &iT f>aA 
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6. SORTING AND FEEDING MECHANISMS 
(4522 through 4530) 


4522 


LEVER-TYPE ELECTROMAGNETIC SORTING 
MECHANISM 


LE 

SF 



The mechanism enables several parameters of the workpiece 
to be inspected for sorting purposes^ Workpiece a to be inspect* 
ed is dropped into vertical channel b and is held up bv slide 
block /. In this position, an inspection operation is performed 
by some measuring facility. If the workpiece is to be rejected, 
the measuring facility switches on a mechanism moving slide 
block / to the left. The slide block turns away spring'loaded 
shutter 2 and rejected workpiece a is ejected to the side. If the 
workpiece is within size, the measuring facility energizes elec* 
tromagnet 3, which pulls slide block J to the right, releasing 
workpiece a so that it drops onto the next slide block. This 
is the next station where other dimensions of the workpiece 

are inspected. 


I_ 
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The workpiece is dropped into vertical channel a, along which 
shutters J are arranged. Springs 2 tend to retract the shutters 
and direct the workpieces into the side channels, but electro- 
magnets 3 hold armatures 4 so that shutters / are In the verti¬ 
cal position and the workpiece can drop through. When a work- 
piece belonging to one oi the size groups passes through, the 
corresponding electromagnet is de-energized so that the arma¬ 
ture is released. At this the corresponding shutter closes the 
vertical channel and the workpiece is directed to a side channel. 
At the end of the cycle, tie-rod 5. reciprocating vertically, 
returns the shutter to its initial position by means of pin b. 










4624 


LEVER'TYPE ELECTROMAGNETIC SORTING 
MECHANISM 






Horizontal disk /. rotating about fixed axis B, carries work- 

f »ieces <2 being Inspected in recesses arranged around the circum* 
erence. The lower end of workpieces a rests on support blocks 2 

C rovided under each recess. When a rejected workpiece reaches 
his station* the inspection device de-energizes the winding 
of electromagnet 3. Then armature 4 is pulled downward by 
spring d. raising end b of lever 5. As disk / turns, support 
block 2 runs against lever 5 and turns about axis A, releasing 
the workpiece which drops downward. The tension of spring 6 
is adjusted by turning lever 7 about fixed axis D and clamping 
it in the required position by means of link 3. 
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LEVER-TYPE ELECTROMAGNETIC SORTING 
MECHANISM FOR HEAVY WORKPIECES 
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Workpiece a is delivered onto rail I, turning about fixed axis A, 
and the weight of the workpiece holds the rail against stop b. 
Withm-size workpieces roll along rail / and onto fixed guides c, 
\\ a rejected workpiece is being delivered^ the winding of elec¬ 
tromagnet 2 is energized, armature 3 of the electromagnet is 
attracted so that it strikes arm d of lever 4. turning the lever 
with its counterweight e to the position indicated by dash lines. 
At this, lever 4 engages pin f and turns rail / counterclockwise 
to the position shown by dash lines. Then the rejected workpiece 
is not delivered onto rail I, but drops under the rail and rolls 
along guide chute g to the reject box. As it rolls, the ejected 
workpiece engages the lower end of rail / and turns it, together 
with lever 4 and counterweight e to the initial position. 
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4526 


LEVER-TYPE ELECTROMAGNETIC SORTING 
MECHANISM FOR CARTRIDGE CASES 




Transporting wheel 5 has an opening In the bottom through 
which cartridge case a can drop by gravity. This opening has 

f »awl 4, preventing case a from dropping through. When a de- 
ective case is beirig inspected, solenoid energized by a cur- 
rent pulse from an electric-contact measuring facility, (not 
shown), releases armature 2. Armature 2, subject to the action 
of spring 6, is connected by a turning and sliding pair to lever 3, 
which turns about fixed axis A and retracts pawl 4 to one side. 
At this, case a drops through the opening Into the reject box. 
Upon further motion of the transporting wheel, angle members 
(not shown), rigidly secured to tne wheel, press down lever 3 
and return armature 2 of solenoid / to the initial position. 
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LEVER-TYPE ELECTROMAGNETIC SORTING 

MECHANISM 


Armature 2 of solenoid / is connected by turning pair C to 
link 3. Link 4 with rigidly attached chute d turns about fixed 
axis A and is connected by turning pair B to link 3. Solenoid / 
has four coils (as many as the number of groups into which 


the workpieces are to be sorted) with different numbers of turns. 
Depending upon the actual size ol a workpiece, the correspond¬ 
ing coil is energized by a current puise from the clectric-contact 
measuring facility. This pulls in armature 2 a definite distance, 
correspondingly turning chute d in alignment with the chute 
of the corresponding receiving member. Workpiece a rolls 
down chute 5, 5, 7 or 5 to the required sorting box. 
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LEVER-TYPE ELECTRIC-CONTACT MEASURING 

LE 

452S 

MECHANISM FOR WORKPIECE INSPECTION 

AND SORTING 

1 

SF 
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Workpiece /, on which three dimensions are to be checked^ is 
delivered from the magazine to a profiled opening of lever 2, 
Turning about fixed axis A, lever 2 places the workpiece in the 
inspection position, inserting it between levers a and fixed 
locating member 4. Levers 3 occupy positions corresponding 
to the actual lengths of the steps on workpiece / and actuate 
electric-contact measuring facilities 5, In accordance with the 
results of inspection, slider 7, controlled by measuring facil¬ 
ities 5, is shifted to the right or left. At the end of the checking 
operation, lever 2 returns to its initial position, carrying work- 
piece / over opening 6 and dropping it into the right or left 
part of the opening, depending upon the position of slider 7. 




4529 


LEVER-TYPE PHOTOELECTRIC EGG TESTING 

MECHANISM 




l|l|l|l|l{l|l|l 


Armature 6 is connected by a turning and sliding pair to the 
housing of solenoid 4 and by spherical pair A to lever 5, which 
carries ejecting disk c at its other end. Lever 5 is connected by 
turning pair B to the upright. The mechanism is intended for 
sorting eggs. Each egg a, travelling on conveyer / past photo¬ 
tube 2, is illuminated by a beam of light from light source 3. 
If the egg is not fresh, its cloudy contents transmits light 
poorly and solenoid 4, controlled by pulses from phototube 2, 
ejects the egg with disk c onto chute d. 
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LEVER-CAM ELECTRIC-CONTACT AUTOMATIC 

LE 1 

4530 

MECHANISM FOR PISTON RING INSPECTION 
AND SORTING 

1 

$F 



Cam / rotates about fixed axis A. Rigidly attached to cam ! 
is crank whose pin / slides along slot e of slotted lever 3, 
which oscillates about fixed axis B. Pin k of lever 3 slides along 
slot c of carriage 2, which reciprocates horizontally. Follower /2 
oscillates about fixed axis C and its roller h rolls along the 
profile of cam /. Link 5 is connected by turning pairs £ and F 
to follower /2 and to lever 6» which turns about fixed axis P. 
Segment gear 7 is rigidly attached to lever S and meshes with 
Identical segment gear 8, turning about fixed axis Q. When 
cam i rotates, carriage 2 is reciprocated. In its working stroke, 
carriage 2 picks up bottom piston ring a from magazine b and 
carries the ring to the right, under electric-contact measuring 
facilities 4. Spindles d of these facilities are raised and lowered 
by levers n rigidly attached to segment gears 7 and 8. As the 
cycle is repeated, the next ring pushes the inspected ring out 
01 the inspection station and takes its place. In accordance 
with the neight of the ring being inspected, the measuring 
facility transmits a signal pulse to a device which turns chute 9 
about fixed axis L, directing the ring to the corresponding 
section of sorting hopper 10. 
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7. BRAKE MECHANISMS (4531 through 4536) 



When the winding of electromagnet / is energized, lever 2, 
turning about ^xed axis A, is attracted to the electromagnet. 
Brake shoe a, hinged to lever 2, is pressed against the surface 
of drum 3» rotating about Hxed axis B, to produce the braking 
effect. When the winding of electromagnet / is de-energized, 
lever 2 is returned by spring 4 to its initial position, retracting 
brake shoe a from drum 3 to release the brake. 
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LEVER-TYPE ELECTROMAGNETIC BRAKE 
MECHANISM 


4532 


LE 

Br 
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When the winding of eUctfomagnet I, mounted rigidly on 
lever 3, is energized» lever 3 is attracted to disk 2, rotating 
together with drum 4. Lever 3 rotates In the same direction, 
displacing pin 5, which spreads brake shoes 5, thereby bra¬ 
king drum 4. When the winding of electromagnet / is de¬ 
energized, brake shoes 6 are returned to their initial position 
by spring 7, releasing the brake. 
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4533 


LEVER-TYPE ELECTROMAGNETIC BRAKE 
MECHANISM 


L£ 

Br 



Core 4 c^n move up ^nd down along axis y-y of coil 3. Link 6 
is connected by turning pairs A and B to core 4 and to lever 5. 
Lever 5 is connected by turning pair C to left-hand brake shoe /, 
which turns about fixed axis B. Right-hand shoe /, turning 
about fixed axis f, is clamped against the brake drum by 
screw device 7 and spring 2. When coil 3 of the electromagnet 
is de-energized, spring 2 pulls shoes / together against the 
brake drum and produces the braking effect. When coil 3 is 
energized, core 4 is pulled into the coil, turning lever 5 so 
that it spreads shoes / and releases the brake. 


t5-05S5 
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4534 


LEVER-TYPE ELECTROMAGNETIC BRAKE 
MECHANISM 


C E 

Core 2 of solenoid i has slot a along which pin b of lever 3 slides. 
Lever 3 is connected by turning pairs A and B to lever 4 and 
to brake shoe B, which turns about fixed axis C. Shoe 7 turns 
about fixed axis £ and is connected by turning pair F to lever 4. 
When the winding of solenoid / is energized, core 2 is pulled 
into the solenoid and lever 3 Is pulled downward, displacing 
lever 4 to the right so that it overcomes the resistance of spring 5 
and retracts right-hand shoe 7 from brake drum P. As it contin¬ 
ues to move downward, lever 3 overcomes the resistance of 
spring 6 and retracts left-hand shoe B. This releases the brake. 
When the winding of solenoid / is de-energized, levers 3 and 
actuated by springs 5 and 5, force shoes 7 and 8 against drum P, 
producing the braking effect. 
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4535 


LEVER-TYPE ELECTROMAGNETIC BRAKE 
MECHANISM 



Armature 2 of electromagnet 1 turns about fixed axis A and 
is connected by turning pair K to lever 7, which, in turn, is 
connected by turning pair F to left-hand brake shoe 4. Link 9 
IS connected by turning pairs B and £ to lever 7 and to lever 8, 
which turns about fixed axis C. Right-hand brake shoe 5 is 
connected by turning pair D to lever 8, When the winding of 
electromagnet / Is energized, armature 2 is attracted to the 
electromagnet, overcoming the resistance of spring 3. This 
spreads brake shoes 4 and 5, and the brake is released. When 
the winding of electromagnet / is de-energized, armature 2 
is pushed to the right by spring 3, and shoes 4 and 5 are forced 
against brake drum 5, producing the braking effect. 


16 * 
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4536 


LEVERETYPE ELECTROMAGNETIC BRAKE 
MECHANISM 


LE 



When the winding of electromagnet I is energiMd. the elects- 
magnet attracts rotating disk 2 jnd begins to t^urn in the wme 
direction. This turns lever 3 about axis A so that its lug a 
actuates pin d of shoe 4, by means of link 5, 
shoes 4 and 7, against the inside surface of 
At this shoe 7 bears against a bracket in the body of the b^^ke. 
Upon rotation in the^pposite direction, the roles played by 
shoes 4 and 7 are intercnanged. When the winding is de-ener¬ 
gized the shoes are retracted by springs 5 and P. thereby releasing 
® the brake. 





8. SWITCHING, ENGAGING AND DISENGAGING 
MECHANISMS (4337 through 4560) 


4537 


LEVER-TYPE CYLINDRICAL RHEOSTAT-STEP 
SWITCHING MECHANISM 
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When the direction of the electric current in one of the windings 
of electromagnet I is such that it sets up a magnetic field that 
strengthens the field of permanent magnet 2, armature 3 is 
deflected. Turning about nxed axis Ay armature 3 turns lever 4 
so that it closes an electric circuit at one of contacts o. If the 
other winding is energized, the field of magnet 2 is weakened, 
and lever 4 closes another circuit at the other contact g. 
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4539 


LEVER-TYPE AUTOMATIC CURRENT INTERRUPTER 

MECHANISM 


2 B 3 S 



Armiiture 2 and switch mem¬ 
ber 3 turn about fixed axes A 
and B. When the winding of 
electromagnet / is energized, 
armature 2 is attracted to the 
core of the electromagnet and 
its Jug a engages switch member 
3^ opening the contacts at 4 
and interrupting the current in 
the circuit. This de-energizes 
the winding and armature 2 is 
retracted Trom the core by 
spring 5, allowing spring $ to 
turn switch member 3 counter¬ 
clockwise. closing the contacts 
at 4 again, so that there is a 
current In the'circuit. 


4540 


LEVER-TYPE CONTACTOR MECHANISM 




When the windmgof electromag¬ 
net / is energized, armature 2 
is attracted to the core of the 
electromagnet. At this, member 
4, in contact with armature 2, 
is forced by spring 5 to close the 
contacts at a. Wnen the wind¬ 
ing is dc-energized, spring 3 
retracts armature 2. opening 
the contacts at a. 
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LEVER-RATCHET ELECTROMAGNETIC CUTOUT 

MECHANISM 


Rod 2 can slide up or down in fixed guides d-d. Armature 5 
of electromagnet / turns about fixed axis A. Levers 7, 3 and 6 
turn about fixed axes C and D. When the winding of electro¬ 
magnet / is de-energized, lug a on rod 2 engages lever 3, keeping 
rod 2 from moving downward. When the winding of electro¬ 
magnet / is energized by closing switch 4, one end of armature 
5 is attracted to the electromagnet. The other end of armature 5 
moves downward and releases lever 6, which turns counterclock¬ 
wise, releasing the left end of lever 7. Spring 3 turns lever 7 
clockwise and its pin d retracts lever 3 from lug a, allowing 

rod 2 to move down freely. 
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4542 


LEVER-RATCHET CLUTCH-GEAR MECHANISM 
WITH AN ELECTROMAGNETIC CUTOUT 


LE 
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Toothed segment 4 turns about fixed axis A. Levers 6 and 9 
turn about fixed axes B and C. Pawl $ turns about fixed axis £. 
When tie«rod J moves downward, angle lever 2 turns clockwise 
about axis A. At this, upper edge a of link S disengages pawl 5 
trom toothed segment 4, and pin b of link J, sliding along 
slot c of lever 6, engages lug d of toothed segment 4. This turns 
segment 4 and pulls tie-rod 7, connected to the segment by 
a turning pair. Motion is transmitted from tie-rod / to tie-rod 7 
only when the coils of electromagnet $ are energized, because 
In this case, lever 9 is attracted by the electromagnet and its 
lug e holds lever 6. When the coils of electromagnet 8 are de¬ 
energized, lever 9 drops downward and lever 6 is turned clockwise 
by pin b so that edge a of link 3 passes under paw] 5 without 
disengaging it from toothed segment 4. Consequently, upon 
motion of tie^rod /, tie-rod 7 remains stationary* 
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454S CAM-LEVER aRCUlT BREAKER MECHANISM 


Secured In holes a» located In a circle around the circumference 
of disk /. are switching-on cam-dog 2 and switching-off cam- 
dog 8. Cam-dogs 2 and 8 are In different pJanes and can be 
installed along the circumference at different holes a. As disk / 
rotates clockwise, switching-on cam-dog 2 (Fig. a) runs up 
against roller 4. At this, lever 5. overcoming the resistance of 
spring 6, turns clockwise about fixed axis A, closing contacts 7 
and 8 by means of bridge member d, mounted on lever 5 (Fig. b). 
Upon further rotation of disk /. cam-dog 2 runs off roller 4, 
but contacts 7 and 8 remain closed. This is accomplished by 
having latch 9 bear against lug b of lever 5 (when contacts 7 
and 8 are closed) due to the action of spring 10. Thus latch 9 
keeps lever 5 from turning counterclockwise and opening con¬ 
tacts 7 and 8 (Fig. b). Contacts 7 and 8 remain closed until, 
upon further rotation of disk /, switching-off cam-dog ^Teaches 
roller //. mounted on latch P. and forces latch 9 downward, 
overcoming the resistance of spring /O. This releases lug b 
of lever 5 which is turned counterclockwise by spring 16, open¬ 
ing contacts 7 and 8. Rollers 4 and // are located in the planes 
of cam-dogs 2 and 8, respectively. By installing cam-dogs 2 
and 8 at various points along the hole eircle of disk I, contacts 7 
and 8 can be opened and closed at specified angles of rotation 

of the circuit breaker. 



4544 


CAM-LEVER ON-OFF SWITCHING MECHANISM 
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Cams / and 2, rigidly attached to each other, rotate about fixed 
axis B. Follower 4, having rollers 5 and 6, turns about fixed 
axis A and is connected by turning pair D to bent contact 
member 7, actuated by spring 8. Contacts 3 are opened and 
closed by cams / and 2. The provision of two rollers (5 and 
holds them in contact with the cams and prevents indefinite 

motion. 
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4545 


CAM-LEVER CONTROLLER MECHANISM 


2 B 
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Cam / rotates about fixed axis A. Follower 5. carrying roller 6, 
turns about fixed axis B. Contact 2 is connected by turning 
pair D to follower 5. When cam / rotates, moving and station¬ 
ary contacts. 2 and Z, close or open. Contacts 2 and J are 
of rolling lever shape: initial and final contact occur at diner- 
ent points along the surfaces of contact. This provides good 
protection of the surfaces against burning and oxidation, arid 
the sliding friction between the surfaces removes the oxide 
films and improves the contacting properties. The springs 
hold the contact surfaces together, and also hold roller 6 against 

cam /. 
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4546 CAM'LEVER TELEPHONE SWITCH MECHANISM 




Hook (lever) / turns about fixed axis A and has shaped end o, 
which slides along strip 5 of elastic member 2. When the tele* 
phone receiver rs hung on hook the hook Is turned counterclock¬ 
wise and its shaped end a retracts strip 2, opening the contacts 
at 3 and closing the contacts at 4. 
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4547 CAM-LEVER ON-OFF SWITCHING MECHANISM 












4548 LEVER-TYPE VACUUM SWITCH MECHANISM 



3 3 



When rod 7, joined to elastic corrugated tube 2, is displaced, 
contact Is either made or broken between two contact springs, 
^ and 4, sealed into glass tube 5. The air has been pumped out 
of tube 5, providing the mechanism with high sensitivity. 







4549 LEVER-TYPE CURRENT INTERRUPTER MECHANISM 
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When disk /, on which rollers 2 are mounted, rotates about fixed 
axis A, the rollers run up against lug a of lever 3, which turns 
about fixed axis B. This opens contacts 4. Contacts 4 are closed 
by spring 5. The frequency with which the contacts are opened 
and closed can be regulated by varying the speed of rotation 
of disk I or the number of rollers 2 installed on disk /. 
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LEVER-TYPE LIFT FLOOR-SELECTION SWITCH 

MECHANISM 


One floor switch is inslalled at each floor in the lift shaft for 
nutomatically stopping the lift cage at the required floor. 
Switch lever /. on whose upper end pin a is mounted and which 
carries roller 2 at its lower end. can be in various positions, 
being turned about fixed axis A by the action of the shifting 
member (Fig. 6), secured on the cage, on roller 2. As the cage 
approaches the required floor, roller 2 slides between guides d 
01 the shifting member (Fig. b). When the cage is at the level 
of the floor, roller 2 is in its middle position b, owing to which 
switch lever / is in its middle, vertical position. At this, con¬ 
tacts 3 and 4 are open. If the cage begins to move upward, 
roller 2. as it leaves the shifting member, is turned by guides d 
to position /. turning lever / clockwise so that pin a closes 
contacts 4. Shifting together with lever / is the upper end of 
^ring 5. whose lower end is secured to the switen housing. 
Even though roller 2 leaves the shifting member upon further 
motion of the cage, spring 5 holds lever / in the turned position. 


closing contacts 4. If the cage begins to move downward, roller 2 
of lever / is deflected by guides d of the shifting member to 
position a. turning lever I counterclockwise so that pin a closes 
contacts 3. When roller 2 leaves the shifting member, spring 5 
holds lever / In the turned position, closing contacts 3. Stops 6 
limit the extreme positions of lever /. Thus, lever / of the 
floor switch, at the floor where the lift cage is, is in the middle 
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4650 


LEVER-TYPE LIFT FLOOR-SELECTION SWITCH 
MECHANISM 


LE 

SE 


position. Rollers 2 of the levers of the switches above this 
Boor are in their right-hand position, so that pin a closes con¬ 
tacts 3. Rollers 2 oT the switches at the Boors below the cage 
are in the left-hand position, in which contacts 4 are closed. 
By pressing a button, the passenger in the lift cage connects 
the floor switch at the required Boor into the control circuit. 
When the rising lift cabin approaches the specified floor, roller 2 
of the corresponding floor switch is shifted from the right-hand 
to the middle position, opening the control circuit and stopping 
the cage. As the cage passes other Boors, the roller at each floor 
whose switch is not switched into the control circuit is shifted 
to the left-hand position. The lift cage descends in a similar 
manner, except tnat the rollers of all the floor switches, not 
including the one at the floor where the lift Is to stop, are shift¬ 
ed from the left-hand to the right-hand positions by the shifting 

member. 
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The mech<inism is Intended for closing and opening oil switch / 


When the winding of coil 3 of the auxiliary relay is energized 
by pressing the pushbutton of switch 'armature 4 of the relay 
closes the contacts at 5 of the circuit supplying closing sole¬ 
noid 6. When this solenoid is energized, its armature 7 is pulled 
in and, by means of rods 8y 9 and IQy closes switch /. To close 
the circuit of coil 3y two pairs of interlocking contacts must 
be closed: contacts // of opening solenoid /2 and signal lamp 
contacts 13 of switch /. Switch I can be opened either by press¬ 
ing the pushbutton of switch 14 or by the contacts of one of 
the protective relays (not shown). In opening switch / by means 
of switch t4, the coil winding of opening solenoid 12 Is ener* 
giied, its armature/5 Is pulled in and it retracts latch 16. Then 
rod 7 is raised by spring 17, and switch / is opened by means 
of rods 8, 9 and 10. To close the circuit of the coll of opening 
solenoid !2, switch / must be closed. This is checked by including 
signal lamp contacts 18 into this circuit. The operation of the 
switch actuating diive Is continually controlled by signal 
lamps 19, 20 and 2J (green, red and yellow). The circuits of 
signal lamps 19 and 20 include, respectively, the circuit of 
auxiliary relay 3 and that of opening solenoid 12. The lamps 
are supplied through added resistors 22 and 23, and are selected 


16 * 
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4551 LEVER-TYPE SOLENOID OIL SWITCH MECHANISM 


SO that the current required to light the lamp is considerably 
less than that required to trio relays 3 and /2, and also less 


less than that required to tnp Aft® 

than the releasing current. The conditjons for the l^Sntlng oi 
lamo 19 are the closed state of auxiliary contacts 13. which 
are closed when switch / is open, and the closed state of con¬ 
tacts which are closed when opening solenoid jJ is not 
energised. The necessary condition for the lighting of lamp 20 
is the closed state of contacts 18. which are closed when switch I 
is closed. The third (emergency) signal lamp 2J lights up upon 
automatic opening of switch / by a protective device. The con¬ 
dition lor forming the circuit of lamp 21 is the closed state of 
contacts fJ. 13. 25 and 2$. The closed state of contacts 25 of 
toggle switch member 27 indicate that the last manual opera¬ 
tion performed before this was the pressing of the pushbutton 
of switch 2. The purpose of auxiliary signal larnp contacts ijs 
and 18 is to de-energize coils 5 and /2 after their operation is 
no longer necessary, and, at the same time, to close the signal 
lamp circuits. Contacts // and 24 eliminate the possibility 
of oscillation of oil switch I when it operates on an emergency 
line. If the pushbutton of switch 2 Is held down too kmg, opening 
solenoid /2 is energized through contacts 24. while the circuit 
of auxiliary relay 3 is broken at contacts //. 
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KUROVSKY LEVER-TYPE ELECTRIC PUSHBUTTON 
SWITCH MECHANISM 


LE 



When pushbutton / is pressed, pin a, mounted on the pushbut¬ 
ton, slides along slot b of the housing and. by means of metal 
band 2, turns driven shaft 3 counterclockwise. At this, moving 
contact d, mounted on shaft 3, touches stationary contact f. 
Metal band 2 runs over pin 4, which is held by detent lever 5. 
When switch opening pushbutton 6 Is pressed, lever 7 engages 


lugeof lever 5 which detains pin 4. As pin 4 is freed, it is moved 
downward by spring 3 along slot k of the housing. At this, 
driven shaft 3 is turned clockwise by spring P, opening contacts 
d and /. Lever 5 can also be disengaged from pin 4 by de-ener¬ 
gizing the coil of electromagnet 10, which, when energized, 
attracts lug n of lever 5. Automatic emergency switching off 
may be accomplished by bimetallic strip relay //. Bimetallic 
strip // is heaUd by a winding surrounding the strip and this 
depends upon the current of the switch contacts. At a current 
exceeding the preset value, bimetallic strip // is bent and 
bears against lug h of lever 5, disengaging the lever from pin 4. 


24S 












4553 


PENDULUM-TYPE SYNCHRONOUS CONTACTING 

MECHANISM 
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LE 

4554 LEVER-TYPE TIMING CONTACTOR MECHANISM 

SE 



When coil / is energized, armature 2 is attracted to its core. 
Owing to the provision of damping sleeve o, the magnetic flux 
decreases slowly when coil / is de-energized and, when the 
flux reaches a low enough value, armature 2 is released and 
is retractedj^by spring 4. At this time, coil 3 is energized 
and its core attracts armature 2, closing contacts 5. 
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4555 


LEVER-TYPE D-C CONTACTOR MECHANISM 




24S 








.4556 


LEVER-TYPE SERIES CONTACTOR MECHANISM 


LE 

SE 



d k 


When ihe winding of electromagnet / Is energized» armature 2, 
consisting of two parts, a and d, rigidly attached together, 
turns about bxed axis 0. The magnetic flux from main core b 
is through armature a where it divides into two, one part 
through magnetic circuit d and the other through magnetic 
circuit f. Then the two magnetic fluxes join together again. 
Armature 2 of the contactor is subject to two forces of attrac¬ 
tion: a force that tends to turn armature 2 counterclockwise 
and close contacts k and e, and a force that tends to turn arma¬ 
ture 2 clockwise and opposing the closing of contacts k and e. 
The ratio of these forces can be varied by changing the cross 
section of magnetic circuit / to obtain the closing of contacts k 
and eat a definite value of the current in the winding of electro¬ 
magnet /. 
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4557 LEVER-TYPE MAXIMUM BREAKER MECHANISM 



This circuit breaker is used to protect a circuit against over- 
loads and short circuits. While the current is within the per¬ 
missible value, spring 2 exerts a force that exceeds the attractive 
force of electromagnet and lug a of lever 3, turning about 
fixed axis A» retains lever 4. Lever 4 turns about fixed axis B 
and is held in the position in which the contacts at 5, energizing 
electromagnet /, are closed. When the current exceeds the 
permissible value» the attraction of electromagnet / exceeds 
the tension of spring 2 and armature d, mounted on lever 5, 
is attracted to the core of electromagnet releasing lever 4. 
Lever 4 Is turned by spring 6 to open the contacts at 5. The 
contacts at 5 are closed manually by lever b, rigidly attached 

to lever 4. 









4558 LEVER-TYPE NO-VOLTACE BREAKER MECHANISM 


LE 


SE 



The left-hand arm of lever 3, turning about fixed axis A, is 
subject to the opposing forces of spring 2 and electromagnet I ' 
whose coH is connected in parallel with the electric motor. 
While there is a voltage in the motor circuit, the attraction of 
electromagnet / exceeds the force of spring 2 and armature d 
mounted at the left end of lever S, is attracted to the core of 
electromagnet /. At this, lug a of lever 3 retains lever 4, turning 
about fixed axis B, in the position In which the contacts at 5 
are closed. Upon a voltage drop in the mains, spring 2 retracts 
the left-hand arm of lever 3 so that lug c releases lever 4. Lever 
4 is turned by spring $ to open the contacts at 5, disconnecting 
the electric motor from the power mains. The contacts at 5 
are closed manually by turning lever 7, rigidly attached to 

lever 4. 
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Lever /, turning about fixed axis A, engages lug f of lever 6, 
turning about fixed axis £. Link 7 is connected by turning 
pairs 8 and C to lever / and to lever 5, turning about fixed 
axis D, Contacts a and d cannot be opened manually with lever 1 
while the winding of electromagnet 2 is de-energized. When 
the winding of electromagnet 2 is energized by closing switch 5, 
armature 8 turns about axis 0, overcoming the resistance of 
spring 4. This turns lever 6 clockwise, releasing llnkwork 
A BCD for closing contacts a and d. Then, when lever / is 
turned to the position shown by dash lines, contacts a and d 

are opened. 
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4560 


LEVER-TYPE STARTING RHEOSTAT MECHANISM 
FOR A D-C SHUNT-WOUND MOTOR 


LE 

SE 


d 



]n starting the motor, brush / moves along contacts a of the 
rheostat, arranged in a circular arc. Connected to contacts 
a are step-type resistors d which are gradually cut out of the 
motor circuit. The extreme left and right positions of rheostat 
brush / correspond to the idle and working conditions of the 
motor. Spring 2 tends continually to turn brush / to its left- 
hand position. In its right-hand position^ brush / is held by 
electromagnet coil S, connected into the field circuit of the 
motor. Upon a voltage drop in the mains, brush I is automat¬ 
ically returned to Its starting position by spring 2. This ar¬ 
rangement ensures that the motor is not switched on to the 
full mains voltage (with the starting resistors cut out) when 

voltage is restored. 
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9. MECHANISMS OF OTHER FUNCTIONAL DEVICES 


(4561 through 4573) 



LEVER-TYPE PNEUMOHYDRAULIC PUMP 
MECHANISM FOR A WELDING MACHINE 
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LEVER-TYPE PNEUMOHYDRAULfC PUMP 
MECHANISM FOR A WELDING MACHINE 


LE 

FD 


When pneumatic valves 2 are opened, compressed air is deliv¬ 
ered by pipeline / to chamber a. The compressed air forces 
piston 3 downward so that piston 4, rigidly attached to piston 3, 
compresses the liquid in chamber d to the required pressure. 
Chamber b is filled with liquid which, when piston 4 is in its 
upper position, fills chamber d through port 5. From chamber d, 
liquid under pressure is delivered through pipeline 8 to the 
cylinders of the welding electrodes. Pneumatic valves 2 are 
controlled by solenoid 6. When solenoid 6 is energized, its 
armature is pulled in and the spools of valves 2 are in their 
upper position, in which compressed air is delivered to chamber 
0 of the pneumatic cylinder. At the end of the welding opera¬ 
tion, solenoid 5 is de-energized. At this, the spools of valves 2 
shift downward, cutting off air delivery to chamber a. At the 
same time, the passage is opened for releasing air from the pneu¬ 
matic chamber to the atmosphere through port 7. When the 
pressure drops in chamber o, spring 9 returns the pistons to the 

initial position. 
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4562 


LEVER-RATCHET CARRIAGE MECHANISM FOR 
TELEGRAPH APPARATUS 




Lever / (urn$ about fixed axis A. Pawl 2engai{es ratchet wheel 3, 
which rotates about fixed axis and is connected by turning 
pairs B and D to lever / and to link 4. Lever $ turns about fixed 
axis F and is connected by turning pair E to link 4. Lug 7 
rotates about fixed axis /C and engages lug a of lever 8, which 
turns about fixed axis L and has pin b at its end. Locking 
pawl 6 turns about fixed axis M, engages the teeth of ratchet 
wheel 3 and engages pin e of lever 5 with its lug d. When the 
electromagnet Is energized, attracting lever / with Its armature, 
pawl 2 first moves to the (eft and then to the right, engaging 
ratchet wheel 3 and turning it clockwise through one tooth. 
As lug 7 rotates about axis /C, it pushes lever $ to the right 
so that its pin b disengages pawl 2 from ratche.t wheel 3, and, 
through link 4 and lever 5 with pin a, also disengages locking 
pawl 6 from the ratchet wheel. 
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4563 LEVER*RATCHET TAPE TRANSPORT MECHANISM 


LE 



Disk 2 rotates about fixed axis A and its tooth b engages lug c 
of lever /. Disk 2 has pin a which slides in slots d and eo\ levers 
3 and 4. Levers 3 and 4 turn about fixed axes B and C. Pawl 9 
engages ratchet wheel 5y rotating about fixed axis f, and is 
connected by turning pair E to lever 4. Roll 7 is mounted on 
lever /<?» which turns about fixed axis/y. When lever / is attract¬ 
ed by electromagnet //, disk 2 makes one full revolution, 
actuating levers 3 and 4 and pawl 9 by means of pin a. Pawl 9 
turns ratchet wheel 5 together with roll 6, rigidly attached 
to the ratchet wheel, transporting tape 8, clamped between 

rolls 6 and 7, to the left. 







4564 


LEVER-TYPE CURRENT AMPLIFIER MECHANISM 
OF A PRINTING DEVICE 





2 5 


Lever 7 with key c turns ebout fixed axis A. Frame 5 turns 
about fixed axis B and is connected by turning pair C to con¬ 
tact lever 4. Drum / rotates about fixed axis D. When key c 
is pressed, contact lever 4, mounted on swinging frame 5, 
engages the corresponding pin b on drum /. Pin running up 
against lever 4, pushes it to the left, closing the contacts at a. 
Tnis short-circuits resistor 6, connected in series into the cir¬ 
cuit. As a result, the current from batteries 2 and 3, supplying 
the printing device, is amplified. 








LEVER-TYPE ELECTROMAGNETIC CLUTCH 
4565 MECHANISM FOR AUTOMATICALLY STOPPING 

A PRESS 




When the electric circuit is closed, the coil of solenoid 2 is 
energized and its core / attracts the end of lever turning 
about hxed axis A. This turns latch lever 4 about axis A, 
releasing lever 5. Spring 6 turns lever 5 clockwise about fixed 
axis D, disengaging claw clutch 7. At this, shah B. linked to 
the press mechanism, stops. When the circuit Is open and the 
strip stock continues to be fed into the press, spring 8 returns 
the end of lever $ to its initial position. Then lever 9 can be 
turned counterclockwise, engaging clutch 7 so that shaft B 

begins to rotate. 


17 * 
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4566 LEVER-TYPE TELEGRAPH APPARATUS MECHANISM 


When the winding of electromagnet / is energized, armature a, 
rigidly mounted on lever 2, is attracted to the electromagnet. 
This turns lever 2 clockwise about fixed axis A and small 
wheel b, mounted at the other end of lever 2, contacts tape 5, 
making a line on the tape with paint. Spring mechanism 5 
continuously pulls tape 3 past wheel b. When the winding ol 
electromagnet I is de-energized, spring 4 returns lever 2 to its 
initial position, interrupting the line on tape 3. 
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4587 


LEVER-TYPE ELECTRIC-CO NT ACT AUTOMATIC 
PRESS STOPPING MECHANISM 


















4568 


LIOHT-RAY-CONTROLLED PROFILE GRINDING 
MECHANISM 


LE 

FD 


Workplace a (Fltf. a) Ji clamped on Uble / and template or matter cam e 
on table 3. whtcn can be swivelled about a vertical axis by handwheel S. 
Tables / and 3 are linked together by flexible bands 4 lo synchronize ro¬ 
tation. The spindles of the tables are mounted In bearings Inaf are rigidly 
mounted on the compound slide 5, which can travel parallel to and per¬ 
pendicularly to grinding plana x-x. Grinding head d is rigidly mounted 
on the upright. The travel of slide 5 In a direction parallel to plane x-x Is 
accomplished by a lead screw driven by electric motors T and 8 that rotate 
In opposite directions. The travel of slide 5 Ir) a direction perpendicular 
to plane a-x is tfecompllshed in a similar way by electric motors $ and /d. 
Control head ft contains the device shown schematically In Fig. b. Mount¬ 
ed on right arm b of cross-shaped member 12 . which slides along fixed 
guide d, Is tilting plate iS. Plate i3 Is In contact with template a and car¬ 
ries a mirror (hef reflects a beam of light, focused on the mirror from light 
source 14, In the direction of two phototubes t6. By means of electronic 
amplifier /$, phototubes /5 control the field wlndlnn of motors 7 and 8, 
starting one or the other motor. Arranged between phototubes /6 Is divid¬ 
ing mask t7. Linked to left arm f of cross-shaped member f2 is steel 
band 18. running over roll f9. Roll f9 carries a mirror that reflects a 
beam of light, focused on the mirror from light source 20, In the direction 
of two phototubes 2t. By means of the same electronic amplifier /6. photo¬ 
lubes 2t control the Aeld windings of motors 9 and tO. Arranged between 
phototubes 2t Is dividing mask 77. Upon displacement of tne point of 
contact of plate fS with template a lo one or the other side of the tilting 
axis of plate M. the plate tilts and reflects the light beam onto one oT 
phototubes iS. this excites the field winding of the corresponding motor 
7 or 8, and. as a result, slide S travels longitudinally in the corresponding 
direction. When plate /8 returns to Its neutral position. It reflects the 
light beam onto mask /7 between the phototubes, disengaging longitudi¬ 
nal feed. When the point of contact Wtween tempiale a and plate 13 
passes out of grinding plane x-x, cross-shaped member t2 leaves Its nor¬ 
mal position on guide d and the mirror mounted on roll /g is tilted to reflect 
Its light beam onto one of phototubes 2i. This excites the Aeld winding of 
one the motors. 9 or fO, which alerts to rotate and continues until (he 
point of contact between tempiale t and plate t3 coincides again with 

plane x-x. 
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LEVER-TYPE ELECTRIC-CONTACT ELEVATOR 
SHAFT DOOR LOCK MECHANISM 


The elevitor (ll(t) shift door lock has two pairs ol conlacU: one pair Is 
closed when the doors are closed <to enable the cage to be started) and the 
other pair Is closed when (he doors are open (to (ransmit signals to the 
other floors that the elevator Is engaged). When the doors are closed, bolt / 
ol the lock is forced by springs 2 Into opening 3 ol block d of the elevator 
shaft wall, thereby locking the door. At the same time, bolt /, bearing 
against rod 5. pushes It to the right, compressing spring 4, closing contacts 
7 and S and opening contacts 9 and iO. The shall door lock can be opened 
from Inside the sh^t by means of carriage f/, which pulls bolt / out of 
opening J ol block 4. If the cage Is not aligned with (he level of the given 
floor, rod tS, bv the action oi spring ti, bears against lug o ol pav^ t4, 
forcing pin d or (he pawl Into slot b of washer if. As a result, washer /5 
cannot be turned with a key Inserted Into keyhole a. Therefore, the door 
cannot be epened from outside. If the cage has reached the required floor, 
the ahifting member, mounted on the cage, turns lever /6 to the position 
shown by dash lines. At this, rod /3 Is shifted to the right, compressing 
spring t2» which bears agsinst lug / of the housing. This releases pawl /a* 
which is turned clockwise by spring f? so that pin d is retracted from slot 
b of washer /5. freeing the washer. In this position, washer iS can be 
turned with the key. In turning, washer /5 shifts carriage // to the left, 
compressing springs S. This pulls bolt / out ol opening 3 of the shaft wall 
and (he door can be opened. When the door Is open, rod 6 Is shifted to the 
left by spring d. opening contacts 7 and 3. and closing contacts 9 and iO, 
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4570 


FILTZER LEVER-CAM COMMUTATOR MECHANISM 


LE 

FO 



Upon clockwise rotation of face cam I and crank 2, rigidly 
mounted on Ibe driving shaft, about fixed axis /I, follower roller b 
reciprocates link 4. At this, pin a of crank 2 rotates pin wheel 5> 
whose shaft is mounted in link 4 and reciprocates with the 
link, bringing moving contact d up against stationary contacts 
Locking member which periodically locks pin wheel 5. en¬ 
sures coincidence of (he contacts during switching. 
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LEVER-CAM ELECTROMAGNETIC PERIODICAL 
4671 SYNCHRONISM CORRECTION MECHANISM 

FOR TWO MOTIONS 


Shaft A of cam / should rotate in synchrony with a mechanism 
(not shown) that transmits pulses to electromagnet 2 so that 
when the winding of electromagnet 2 is energized, armature 3 
is attracted and its pointed lug a enters slot d of cam I. If 
synchronism is violated, tug a of armature 3 runs against the 
profiled surface of cam J (instead of entering slot rf). when the 
winding of electromagnet 2 Is energized. Cam / Is profiled 
in such manner that when lug a of armature 3 bears against 
a point of Its outline, torque is developed that turns shaft A 
with the cam to the position In which slot d coincides with 
lug a. This corrects (restores) the synchronism of motion. 







4572 


SYNCHRONOUS SELECTOR MECHANISM 



Transmitter / and receiver 2 each has a rotary brush holder, 
3 and 4. Both brush holders are synchronized and consecutively 
ride over series of contacts, a. b, c, . . . and o', c\ . . 
etc., arranged in circles. Owing to the synchronism of rotation, 
at any instant of time, both brush holders, 3 and 4, are on 
like contacts. Connected to each contact of transmitter / Is 
a switch 5, which closes the corresponding operating circuit. 
Connected to each contact of receiver 2 is an actuating mecha¬ 
nism 6 corresponding to a switch 5. 
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4573 


LEVER-TYPE ELECTROMAGNETIC TURN SIGNAL 
MECHANISM FOR AUTOMOBILES 



a 0 d 





When the electric current Is turned on with switch /, the wind¬ 
ing of solenoid 2 is energized, pulling in armature Z. This turns 
signal arm 4 about fixed axis 0 to its horizontal position, shown 
by dash lines. At this, contacts a and d are closed, lighting 

signal lamp 5. 
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SECTION THIRTY-FIVE 

Toothed 

Electric 

Mechanisms 

TE 


1. Relay Mechanisms Re (4574 through 

4592) 

2. Mechanisms of Measuring and Testing 

Devices M (4593 through 4601) 

3. Regulator Mechanisms Rg (4602 through 

4606) 

4. Sorting and Feeding Mechanisms SF 

(4607) 

5. Control Mechanisms Co (4608) 

6. Drive Mechanisms Dr (4609 through 

4624) 

7. Clutch and Coupling Mechanisms C (4625) 

8. Stop, Detent and Locking Mechanisms SD 

(4626 and 4627) 

9. Mechanisms of Other Functional De« 

vices FD (4628 through 4637) 
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I. RELAY mechanisms (4574 through 4592) 


TRIGGERING REGULATOR ESCAPEMENT 
4574 MECHANISM FOR AN ELECTROMAGNETIC 

RELAY 



! Mm 




I 


):a 


■f-Hf 


Escape wheel / rotates clockwise about lixed axis B. Double- 
ended pawl (anchor) 2 has adjustable weights d and is oscillated 
about fixed axis A by the rotation of escape wheel /. Owing 
to the provision of weights S, anchor 2 is in equilibrium in 

any position. 


r 
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4575 


LEVER-GEAR ELECTRODYNAMIC RELAY 
MECHANISM 




When windings /. 2 and 3 are energized» two-arm lever 4, 
turning about fixed axis closes the contacts at a or d. Lever 4, 
is returned to its Initial position by balancing member 5, 
which Is shifted by fork 6. Fork 6 Is rigidly attached to worm 
wheel 9, turning about fixed axis A. Worm wheel 9 is turned 
in one or the other direction by electric motor 7 through worm 8, 
depending upon whether the contacts at a or at d are closed. 
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4576 


LEVER-OEAR PNEUMATIC TIME RELAY MECHANISM 


TE 

Re 



Armature 2 of electromagnet / has reciprocating motion. 
Link 12 is connected by turning pairs C and B to armature 2 
and to segment gear 3, turning about fixed axis A. Segment 
gear 3 meshes with pinion d, rotating about fixed axis £ and 
rigidly attached to gear 7. Gear 7 meshes with pinion S, rotating 
about fixed axis F. Air vanes 5 are rigidly mounted on shaft 4 
of pinion 8. When the winding of electromagnet / is energized, 
armature 2 is pulled upward and segment gear 3 is turned 
counterclockwise, rotating air vanes 5 through gears 6» 7 and 8. 
After segment gear 3 has turned through a definite angle, it 
closes contacts Pand 10 of the relay. Owing to the air resistance 
in the rotation of vanes 5. a braking torque is developed on 
shaft 4. This provides for the time delay, i.e. contacts P and W 
are closed with a certain lag after energizing the winding of 
electromagnet /. The time lag, or delay, is regulated with screw 
// by varying the angle through which segment gear 3 turns. 

The return stroke of armature 2 is by gravity. 


is-Qsas 
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4577 


LEVER^GEAR 


PNEUMATIC TIME RELAY MECHANISM 


TE 

Re 



Two armatures, / and 2, of the relay turn about fixed axes A 
and B and are linked together by spring Integral with arma¬ 
ture 2 is segment gear 4, which meshes with pinion 7. Pinion 7 
is rigidly attached to gear 8, which meshes with pinion 9, 
figidW attached to air vanes 5. Gears 7 and 8 rotate about fixed 
axis C, and pinion 9 and air vanes 5. about fixed axis D. Arma¬ 
ture 2 carries contact a. When the winding of electromagnet 6 
is energized, armature / is attracted, stretches spring 3 and 
tends to turn armature 2, whose velocity of motion is slowed 
down by the air resistance In the rotation of vanes 5. Thus, 
contacts a and b are closed with a certain time delay after the 
winding of electromagnet 6 is energized. 
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GEAR-TYPE PNEUMATIC ELECTROMAGNETIC 
TIME RELAY MECHANISM 


When the winding of electromagnet / is cncrgi 2 e<l. armature 2, 
turning about fixed axis B, is attracted to the core of the elec* 
tromagnet. This winds up spiral spring 3 which tends to turn 
drum 4 through a definite angle. A gear on the rim of drum 4 
meshes with pinion 9, rigidly attached to gear 5, rotating about 
fixed axis A. Air vanes 8 are rigidly attached to pinion 12, 
rotating about fixed axis £. Rotation is transmitted from gear 5 
to pinion /2 by a gear train consisting of two pairs of gears, 
/t? and 5. and // and 7, rotating, respectively, about fixed axes C 
and D. Owing to the air resistance in the rotation of vanes 8 
and the elasticity of spring 3, the time relay operates with 
a time delay. The mechanism is returned to its initial position 

by a spring (not shown). 


IS* 
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4579 


LEVER-GEAR PNEUMATIC TIME RELAY MECHANISM 


TE 

Re 



Aririature 2 is linked by spring W to bracket a, which is rigidly 
attached to lever 3, turning about fixed axis j4. Lever S has 
contact pin d. Rigidly attached to lever 3 is gear 6. Rotation 
Is transmitted from gear 6 to air vanes 9, rigidly attached to 
pinion /2 and gear through gears 7, //, /2 and S. Gears 7 
and // rotate about fixed axis B and gears /2 and S, about fixed 
axis C. When the winding of solenoid / is energized, its arma¬ 
ture 2 is pulled upward, turning lever 5 to close contacts 4 
and 5. The velocity with which lever 3 turns and, consequently, 
the time delay of the relay, depends upon the transmission 
ratio of gears d. 7, // and /2. and the air resistance in the 

rotation of vanes 9. 
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45B0 L£VER-C£AR FIRE WARNING SIGNAL MECHANISM 
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4581 


LEVER-OEAR TIME RELAY MECHANISM 


TE 


Re 



Gear 1 rotates about fixed axis A and meshes with segment 
gear 3, which turns about fixed axis Link 4 is connected 
by turning pairs C and D to segment gear 3 and to two^arm 
lever 6, turning freely about axis A and carrying contacts 2 
and 5. When the electric motor that drives gear / is switched 
on. one of the pairs of contacts at 2 or 5 is opened and the other 
pair is closed with a certain time delay. 
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4582 


RATCHET-TYPE PENDULUM TIME RELAY 
MECHANISM 


TE 



Gear 4, rigidly attached to ratchet wheel S, meshes with gear 5, 
rotating about fixed axis C. Rigidly attached to gear 5 Is gear 6, 
which meshes with segment gear 7, connected by turning pair D 
to lever 9. During a single oscillation of pendulum / with pawl 2 
about fixed axis A, ratchet wheel 3 turns one tooth about fixed 
axis B, turning segment gear 7 and lever 8 through gears 4. 5 
and 6. Lever 8 is integral with segment gear 7 and is hinged 
to lever 9. When the last tooth of segment gear 7 runs out of 
mesh with gear 6, tie-rod /O, actuated by an electromagnet, 
turns bridge //. closing contacts /2 and transmitting a signal 
to the operating mechanism. When the electromagnet is de¬ 
energized, contacts /2 are opened and weight /S returns levers 8 
and 9 to their initial position. Coarse adjustment of the operat¬ 
ing period is accomplished by means of screw /4, which deter¬ 
mines the initial position of lever 8; fine adjustment is by 
weight 75 which varies the period of oscillation of pendulum /. 
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4583 


GEAR-TYPE PROTECTIVE RELAY MECHANISM 




Inside tube /, on which heating winding 2 is wound, is cup J. 
containing a fusible alloy. When (he current in winding 2 
exceeds the permissible value, the metal In cup 3 melts. Shaft 4, 
soldered into the fusible metal, can then be turned by the 
action of contact spring 5. which bears against the teeth of 
gear d. Gear 6 is rigidly mounted on shaft 4. At this, contact 
spring 5 opens the contacts at 7, breaking the circuit of wind- 
ing 2. This mechanism is ordinarily employed as a protective 

or safety relay. 










When the winding of solenoid / is energized, armature 2 Is 
pulled in and pawl 3, connected by turning pair ^ to armature 2, 
turns ratchet wheel 4 one tooth about fixed axis B. When the 
winding of solenoid / is de-energized, armature 2 moves down¬ 
ward and ratchet wheel 4 is locked by pawl 5. After a definite 
number of engagements, corresponding to the number of cur¬ 
rent pulses transmitted to the relay, pin b, screwed into one 
of the holes in disk d, turns pawl 5 about fixed axis 0 by means 
of lever a. This opens contacts 6 and 7, and disk 4 is returned 
by a spring (not shown) to Its initial position. The number of 
engagements required to trip the relay is varied by screwing 

pin b into another hole. 
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4585 RATCHET-TYPE COUNTING RELAY MECHANISM 





Each time the coil of electromagnet / Is energised, armature 2 
is attracted to the core of the electromagnet so that pawl 3 
turns ratchet wheel 4 one tooth about fixed axis A. The ratchet 
wheel is held in each new position by locking pawl 6, which 
turns about fixed axis B. The number of current pulses trans¬ 
mitted to electromagnet / is counted by lever 5, which turns 
about axis A. After a definite number of pulses, lever 5 engages 
pawl 6. Then pawl 6 shifts contact spring 9 from the lower 
to the upper position. As pawl 6 turns counterclockwise, its 
lug is engaged by latch 7. Then, the next time the coil of elec¬ 
tromagnet I is de-energized, ratchet wheel 4, no longer held 
by pawl 5. Is returned to its initial position by spiral spring 8. 
with pin a striking pawl 6. This returns pawl 6 to its initial 
position, and the relay is ready to repeat the counting cycle. 
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4566 


ESCAPEWENT-TYPE PENDULUM TIME RELAY 

MECHANISM 


The mechanism is based on a solenoid whose winding consists 
of two sections connected in series: upper section 2 with high 
ohmic resistance and lower section 3 with low ohmic rcsistnncc. 
Before operation, upper section 2 is shorted by the contneis 
at 4, This provides a considerable starting current and core / 
is rapidly pulled into the solenoid, after which the coiitncls 
at 4 are immediately opened, reducing the current to a vahii* 
sufficient to hold core I in the puUed-in position. Core / ten* 
sions spring 6, linked to segment gear 7, which turns nhoiil 
fixed axis A and meshes with gear 6 of a clock mochanisnj. 
Gear 8 rotates about fixed axis D and meshes with gear //, 
rotating about fixed axis C. The movement of the clock mecha¬ 
nism is controlled by pendulum P, oscillating about fixed axis l> 
and carrying double-ended paw] (anchor) a. At the end of its 
motion, segment gear 7 closes the contacts at 10 and opens the 
contacts at 5. When the circuit is broken, the contacts at fO 
are opened without a time delay, The time delay Is varied 
by adjusting weight b along pendulum 9. 
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LEVER-GEAR D-C TIME RELAY MECHANISM 









4587 


LEVER-GEAR D C TIME RELAY MECHANISM 


TE 


Re 


When the winding of electromagnet J is energised, armature 2 
is attracted to the core and, through tie-rod 3, turns slotted 
member 4 counterclockwise about fixed axis A. Spring contacts 5 
and 5 are mounted on member 4, and pin a, linked to movable 
fever 7. slides along the slot of member 4, Lever 7 engages one 
of the gears of planetary gearing. In turning, slotted member 4 
overcomes the resistance oT spring ^ and bends it to some extent 
because the end of spring 6 is held by stop d. attached to stop 
lever 8. As a result, only the contacts at 14 are closed at first, 
and the contacts at J2 remain open. Electric motor 9 is switched 
on by a pair of contacts (not shown) at the same time the wind¬ 
ing of electromagnet / is energized. By means of worm I0» 
motor 9 drives the planetary gearing. Since one of the gears 
of the planetary gearing is held stationary by lever 7. carrier // 
begins to turn counterclockwise about fixed axis B so that 
after a certain length of time, controlled by the setting of 
the relay, stop pin b engages and turns lever 8. This releases 
spring contact 5. closing the contacts at and, at the same 
time, opening the contacts at 13 in the power supply circuit 
of electric motor 9. The contacts at 14 and 12 remain closed 
as long as the winding of electromagnet / remains energized. 
When the winding is de-energized, the relay returns to its 

initial position. 
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LEVER-GEAR ELECTROMAGNETIC BRAKING-DISK 
TIME RELAY MECHANISM 


TE 


Re 



When the winding of electromagnet / is energized, armature 2, 
turning about fixed axis A, is attracted to the core and, through 
tie-rod W, turns segment gear 3 about fixed axis B. By means 
of pinion 4 and gear 5, rotating about fixed axis C, the motion 
of segment gear 3 is transmitted to pinion 6, rotating about 
fixed axis D and rigidly attached to braking disk 7. Disk 7 
rotates in the field oT permanent magnet 8. This produces eddy 
currents in iron disk 7, which set up a magnetic field that 
intercTCts with the magnetic field oi permanent magnet 8. 
This brakes the rotation of disk 7 on whose shaft the movable 
contact (not shown) is mounted, and provides for the required 
time delay of the relay. The delay of tne relay can be regulated 
by displacing permanent magnet fl. with respect to the axis 
of disk 7, by means of adjusting device 9. 
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4589 GEAR-TYPE INDUCTION TIME RELAY MECHANISM 
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In the initial position, the coil of electromagnet 3 is energized 
and armature 4 is attracted to the core, opening contacts 5. 
When the winding of electromagnet / is energized, aluminium 
disk 2 is turned by the interaction of the electromagnetic fields 
set up by electromagnet / and by the currents induced in disk 2. 
Rotation of disk 2 is transmitted by pinion 5, gear 7 and spiral 
spring 8 to shaft P, on which armature 4 is rigidly mounted. 
The retraction of armature 4 from electromagnet 3 and the 
closing of contacts 5 does not occur instantaneously after the 
winding of electromagnet / is energized, but after a definite 
time delay that depends upon the properties of electromagnets 
/ and 3y the stiffness of springs 8, 10 and // and on the braking 
torque developed by the electromagnetic damper, consisting 
of permanent magnet /2, between whose poles disk 2 is arranged. 
The braking torque of this damper is due to the interaction 
between the magnetic field of permanent magnet 12 and the 
electromagnetic field set up by currents induced in disk 2. 
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Electric motor / drives the left'hand member of claw clutch S 
through reducing gear 2, which has a high gearing ratio. When 
motor / is switched on, a synchronous motor, actuating the 
relay, is simultaneously switched on. By means of a tie>rod 
linked to the armature of the contaetor, the right-hand member 
of clutch 3 is released from a latch and shifted to the left by 
spring 4 to engage clutch 3^ As a result, long gear 6 begins to 
traverse axially along screw 5. After a definite time interval, 
gear 6 reaches its extreme left-hand position in which its clutch 
jaws a engage clutch jaws b of lever 7. At this, lever ? turns 
and shifts lever 8, by means of which the contacts are switched 
over. Gear 6 is returned to its initial position by spring 9, 
which winds up during operation. The time delay is regulated 
by adjusting the initial position of gear 6, This is accomplished 
by a handwheel linked to shaft W. 
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4591 


LEVER-G£AR ELECTROMAGNETIC TIME RELAY 
MECHANISM WITH A MAGNETIC BRAKE 



6 S A 



Contact lever 5 turns about fixed axis A. Link 6 is connected 
by turning pairs B and C to lever 5 and to armature 2, which 
reciprocates in fixed guides b. Pin d of armature 2 slides along 
slot e of lever 8, which turns about fixed axis D and carries 
segment gear c. Segment gear c meshes with gear P, which is 
rigidly attached to brake disk 3 and turns about fixed axis F. 
When the winding of electromagnet J is energized, armature 2 
is attracted by the cores, opening contacts a. The time delay 
is controlled by the braking action of disk 3, which rotates 
in the field of permanent magnet 4. 


19-0685 
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4592 


STARTSEV ELASTIC-UNK TOOTHED INTER¬ 
RUPTER MECHANISM 
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2. MECHANISMS OF MEASURING AND TESTING 
devices (4593 through 4601) 


4593 


LEVER-GEAR ELECTRIC-CONTACT AUTOMATIC 
SIZING MECHANISM FOR A GRINDER 


• 4 !! 


IHi 


Gear 2, rotating about fixed axis A, has segment gear c, which 
meshes with gear 3. rotating about fixed axis B. Measuring 
spindle /, contacting the workpiece a to be measured^ has gear 
rack 0 meshing with gear 2. As the size of workpiece a decreases, 
spindle / moves downward and member 4, rigidly attached 
to gear is turned counterclockwise by the gear train consisting 
of rack 6, gear 2, segment gear c and gear 5. At this, the end 
o\ spnng-loaded lever 7 slips oif the edge of sector d of mem- 
per 4, turns clockwise about fixed axis D and closes the con¬ 
tacts at 8. This energizes the electromagnet which switches 
over the grinder to the finishing operation. When the final size 
of workpiece a is reached, sector d has turned sufficiently for 
the end of lever 5 to slide off the sector, turn clockwise about 
fixed axis C and close the contacts at 6. This slops the grinder 
The mechanism has hand f, which continuously indicates the 

size of workpiece a. 
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RACK-AND-PINION ELECTRIC-CONTACT 
4594 MEASURING MECHANISM FOR WORKPIECE 

INSPECTION 


W^A c 

X—b ( 


Riaidiv mounted on measuring spindle /, contacting workpiece a 
beina inspected, is rack 6. Rack b meshes with pinion 2, turning 
about fixed axis A. Rigidly mounted on pinion 2 is lever 3. 
In inspecting an undersize workpiece, spindle / is moved down¬ 
ward by spring 4. Rack b turns pinion 2 and lever .? counter¬ 
clockwise, closing contacts 5, connected to the signalling device. 
Contacts 5 are set to the required size of workpiece by adjusting 

screw e. 



RACK-AND-PINION ELECT RIO CON TACT MEASURING 
MECHANISM FOR WORKPIECE INSPECTION 



Iti inspecting an oversize or undersize workpiece a» measuring 
spindle I, held in contact with workpiece a oy spring 3, moves 
up or down. At this^ gear rack 6. rigidly mounted on spindle / 
and meshing with pinion 2, turns the pinion about fixed axis B 
together with segment gear c, rigidly attached to pinion 2. 
Segment gear c meshes with pinion 4, turning about fixed axis A 
and carrying rigidly attached contacting lever d. Lever d 
turns downward or upward, closing one of the’jairs of contacts 
at 5, which are connected to the “Oversize” and “Undersize” 
signal lamps. The contacts are set to the limits of size by 

screws & 
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4596 


OEAR.TYPE ELECTRIC CLOCK TACHOMETER 
MECHANISM 


The shaft who^ speed is to be determined is connected to 
a pickup, carrying lour rings and a collector, and to a receiver, 
designed as synchronous motor Rotation is transmitted from . 
motor / through one-directlonal device 2 and gear 3 to gear 4, 
which always rotates in the same direction. When shaft A and 
bevel gear 5 (Fig. b) rotate clockwise, bevel gear 5' rotates 
counterclockwise and gear 5\ whose pawl a' engages the teeth 
of one ratchet wheel of member 6, rotates clockwise together 
with shaft D. In this case, pawl a’ of gear 5' slides over the 
teeth of its ratchet gear. Wheji shaft A rotates counterclockwise, 
pawl o' of gear 5' turns its ratchet wheel of member 6 and shaft 
D clockwise again, Here, pawl a" slides over the teeth of its 
ratchet wheel. Current pulses from the electric clock are trans¬ 
mitted to electromagnet /2 after definite time intervals. At 
each current pulse, armature fS of electromagnet J2 is attracted 
and turns ratchet wheel J4 only one tooth by means of a special 
device. Toothed wheels /5 and J6 turn together with ratchet 
wheel J4, During the first third of a period, lever 20 is in a po¬ 
sition in which gears 4 and 7 mesh. Pawl /7 is retracted from 
gear 7, and gear 7 with pin 8 turns gear JO with driver 9. At this, 
hand // is deflected through an angle proportional to the speed 
of the shaft being tested. During the second third of the period 
(ever 20 disengages gears 4 and 7, pawl 17 engages gear 7, 
and pawl 18 releases gear 10. During the last third of the period, 
gears 4 and 7 remain disengaged, pawl /7 is retracted from 
gear 7, and gear 7 with pin 8 are turned in the reverse direction 
by wound-up spiral spring /P, returning to their Initial position. 
Pawl fS prevents rotation of gear 10 with driver 9, and hand // 
remains at rest. If the rotary speed of the shaft being tested 
remains constant during the second third and all subsequent 
periods of operation, then pin 8 is in tight contact with driver 9 ‘ 
and hand II remains stationary. IF the shaft speed decreases, 
pin 8 of gear 7 does not reach driver 9 of gear 10 and, when pawl 
18 is retracted from gear 10, hand // is turned by spiral spring 
21 in the reverse direction together with gear 10 until driver .9 • 
contacts pin 8. If the shaft speed increases, pin S of gear 7 
bears against driver 9 of gear 10, turns the gear, together with 
hand // through an additional angle. This winds up spring 21 ' 
somewhat more. Thus, each new rotary speed of the shaft whose 
speed is being measured is Indicated by hand IL 
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GEAR-TYPE ELECTRIC-CLOCK REMOTE-READING 
TACHOMETER MECHANISM 
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GEAR-TYPE ELECTRIC-CLOCK REMOTE-READING 
TACHOMETER MECHANISM 


Shaft A with cam / Is driven by the shaft whose speed is to 
be measured. In rotating, cam / closes spring contacts a. Cur¬ 
rent pulses are transmitted alternately along conductors 
and u. and and u. Capacitor 2 serves to quench sparks. 
The receiver consists of shunt-wound motor S, electromagnets 4 
and 5 for synchronous transmission of the speed of rotation 
of the shaft being tested, and the measuring mechanism. Current 
transmitted from the transmitter alternately energizes the 
windings of electromagnets 4 and 5> oscillating the armature at 
a frequency proportional to the speed of the shaft being tested. 
The oscillation of the armature is converted Into rotation by 
means of two-ended pawl (anchor) 6 and escapement wheel 7. 
Upon each oscillation of anchor d, wheel 7 is turned one tooth 
by spiral spring B. Spring^ is continually wound up by motor 3. 
Rotating together with escapement wheel 7 is pinion 9, whose 
speed is proportional to that of the shaft being tested. Shaft 
B of the clock mechanism, with rigidly mounted cams /7, 
i8 and /P, Is driven by motor 3. Through lever 20» cam i7 
brings pinion 9 into mesh with gear iO (spring 2t is retracted 
from gear fO at this time), and pin //, engaging pin /2 of gear 
/5, turns gear 13 together with hand f4 through an angle pro¬ 
portional to the angle of rotation of the shaft being tested during 
the time interval that pinion 9 and gear 10 were engaged. 
Then pinion 9 is disengaged and gear 13 remains stationary 
with braked gear JO. After this, gear W is released and is re¬ 
turned by spiral spring 16 to its initial position. If the speed of 
the shaft being tested remains constant during the second and 
all subsequent periods of operation, pin // of gear 10 is in 
tight contact with pin 12 of gear 13, and hand 14 remains 
stationary. If the shaft speed decreases, pin 11 of gear 10 does 
not reach pin 12 of gear 13, and when pawl 22 is retracted from 
gear IS (spring 21 is held against gear 10 during this interval), 
hand 14, together with gear IS, is turned in the reverse direc¬ 
tion by spring IS until pin 12 contacts pin // of gear 10. If the 
shaft speed increases, pin 11 of gear iO bears against pin 12 
of gear IS, turning gear 13, together with hand 14. This winds 
up spring 15 somewhat more. Thus, each new rotary speed of 
the shaft being tested is indicated by hand 14. 
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4598 


RACK-AND-PINION PHOTOELECTRIC CENTRIFUGAL TE 
TACHOMETER MECHANISM 






Upon rotation of the shaft whose speed Is being measured, 
motion is transmitted through receiver shaft A to housing 2 
with clutch /. Weights 3 are moved outward by centrifugal 
forces and, by means of gear racks 4 and pinion 5, rotating 
about fixed axis A, turn disk 6, having slots along its circum' 
ference, and open a through hole in housing 2 and disk 6. Pinion 
5 and disk 6 are rigidly mounted on sleeve 7. The size of the 
through hole depends upon the speed of the shr.lt being tested. 
A light beam From lamp 8 passes through the hole and illumi¬ 
nates phototube 9 to excite a current. This current is amplified 
and conducted to galvanometer 10. The deflection of the gal¬ 
vanometer hand corresponds to the speed of the shaft being 







4699 GEAR-TYPE MAGNETIC TACHOMETER MECHANISM 





Rotation of shaft / of the tachometer is transmitted by bevel 
gears 2 and 3 to shaft a on which magnet d is rigidly mounted. 
Iron component b is secured to the magnet at a pole and rotates 
with the magnet. Component b serves to conduct the flux of 
lines of force through aluminium cup 4. Upon asynchronous 
rotation of the magnet (with respect to cup 4), eddy currents 
are induced in the web of the cup. These currents set up a held 
which interacts with the field of magnet d so that cup 4 has 
a tendency to turn in the direction of rotation of the magnet, 
turning hand c of the tachometer. Spring 5 resists rotation 
of hand c and returns it to Its initial position when shaft / 

stops rotating. 














WORM GEARING ELECTRIC-CO NT ACT TIME 
MARKER MECHANISM 
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Worm 2 rotates about fixed axis A and meshes with worm 
wheel J. having rigidly attached disk 4 with lugs a. When 
electric motor / is switched on. disk 4 closes contacts 5 of 
a circuit including a storage battery and electric time marker 
Uniform rotation and an adjustment of the time intervals 
between the closing of contacts 5 are accomplished by means 
of centrifugal governor 6, which has braking disk 7, and adjust¬ 
able braking device 8. 
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GEAR-TYPE SIX-INK CHOPPER-BAR ELECTRIC- 
CONTACT RECORDER MECHANISM 


TE 



This mechanism is employed when the quantity being measured 
varies too slowly or when it is expedient to record several 
quantities on a single tape. After definite time intervals, a clock 
mechanism (not shown) energizes the winding of electromag¬ 
net 1. Armature 2 is attracted to the core of the electromagnet 
and pulls down chopper bar 3y which presses hand 4 against 

E aper 5 and to the ink-impregnated padding under the paper 
ape. When the winding of electromagnet / is de-energized, 
armature 2 is retracted by spring 15. This raises bar 3 and 
releases hand 4, which can turn to a new position. Hand 4 
is set in the new position as follows..When armature 2 is retract¬ 
ed from the core of electromagnet /, pawl a, mounted on ar¬ 
mature 2, turns ratchet wheel 7, rigidly mounted on shaft 8. 
At this, movable contacts 9 are turned from one pair of fixed 
contacts d to another pair, corresponding to the new quantity 
to be measured. Moving coil 10, arranged in the field of per¬ 
manent magnet //, receives a new current pulse and turns 
hand 4, mounted on the coil, to a new position. Roll /2 with 
the ink-impregnated padding is turnea by ratchet wheel 7 
through worm gearing units 13 and 14. 
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3. REGULATOR MECHANISMS (4602 through 4606) 


4602 


RATCHET-TYPE ELECTROMAGNETIC MECHANISM TE 
WITH DRIVEN LINK ROTARY SPEED REGULATION 


(/iTf c /_i 


3 \ 


Upon reciprocation of bar / in fixed guide d, pawl 2, connected 
by turning pair A to bar /, engages and turns ratchet wheel 3 
about fixed axis B. When the winding of electromagnet 4 is 
de*energizcd, armature 5 is retracted from the electromagnet 
bv spring 6, raising shield a so that pawl 2 engages less teeth 
of ratchet wheel 3 each time, reducing the speed of the ratchet 
wheel. The number of teeth engaged by pawl 2 is regulated 
by adjusting stop b along slot c. When the winding of electro¬ 
magnet 7 is energized, pawl 2 is retracted from ratchet wheel 3 
by armature 8 and stops rotating the ratchet wheel. 


302 





4603 


SCREW-TYPE VARIABLE-RESISTANCE FLOAT- 
LIQUID-LEVEL INDICATOR MECHANISM 



Upon a change in the level of liquid / in lank 2, float 3 is raised 
or lowered^ turning screw 4. At this, nut 5, which is also the 
slider of rheostat 5, moves in one or the other direction, chang¬ 
ing the resistance of the rheostat. This changes the current 
in the circuit and is indicated by ammeter 7. 




4604 


RACK-AND-PINION ELECTRIC-CONTACT 
PRESSURE REGULATOR MECHANISM 


TE 



Pinion 3 rotates about fixed axis A and meshes with gear racks 2 
and 4, which reciprocate in hxed guides a-a and b-b. When 
the pressure of the gas in cylinder d increases, piston / moves 
downward with rack 2, turning pinion 3 counterclockwise and 
moving rack 4 upwards. This opens switch 5, whose upper 
lever is mounted on rack 4, and breaks the circuit of the drive 
for the mechanism that delivers gas into cylinder d. When 
rack 4 moves downward, switch 5 closes the pump drive circuit. 
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Gear 5 rotates about 6xed axis A and meshes with pinion d. 
which rotates about fixed axis B and is rigidly attached to 
escape wheel /. Escape wheel / periodically engages a pin a 
ot balance wheel 2. Wheel / is driven clockwise by means ot 
a drive motor (not shown). At this, balance wheel 2 oscillates 
from the impulses transmitted by escape wheel / and lever 
which returns balance wheel 2 to its initial position due to the 
action of electromagnet 4. When the winding of electromagnet 4 
is energized, lever.?, turning about hxedaxisD, releases balance 
wheel 2 and the speed regulator begins to operate. 


20-0586 
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GEAR-TYPE ELECTRIC-CONTACT TEMPERATURE 
REGULATOR MECHANISM FOR COOLING AND 
LUBRICATION SYSTEMS OF AIRCRAFT 
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4606 


GEAR-TYPE ELECTRIC-CONTACT TEMPERATURE te 
REGULATOR MECHANISM FOR COOLING AND 
LUBRICATION SYSTEMS OF AIRCRAFT 


The automatic temperature regulating device, actuating shut¬ 
ter H of the radiator ot the cooling or lubrication system, 
maintains a definite temperature in the system. When the 
temperature drops below the permissible level, the automatic 
device covers the radiator to some extent with shutter //. 
This reduces the air cooling effect and the temperature of the 
cooling fluid is increased. When the temperature increases 
above the permissible level, the automatic device opens radia¬ 
tor shutter //, air cooling increases and the temperature of the 
cooling fluid is reduced. The thermal element of the automatic 
device is a bimetallic thermometer, consisting of bimetallic 
helix / in protective tube a, which is mounted in pipeline d 
of the cooling fluid. The lower end of helix / is fixed and the 
upper end is linked to contact brush b, which can slide along 
insulated section / or along two contact strips, e and c. When 
the temperature of the cooling (laid equals the specified value, 
brush b is on section /. Upon a change in temperature, bimetallic 
helix / winds up or unwinds to some extent so that brush b 
slides along strip c or e. At this, double-coil electromagnetic 
relay 12 energizes or de-energizes one of the windings of revers¬ 
ible electric motor i3. Motor 13 controls the position of radia¬ 
tor shutter // by means of gear 9, which meshes with segment 
gear 10. Segment gear 10 Is rigidly mounted on driving shaft 14 
of a four-bar linkage that controls radiator shutter //. At this, 
by means of ffexible shaft 8 and double worm gear reducing 
units, with members 7, 6, 5, 4 and 5, motor 13 turns movable 
sector 2 with contact strips c and e in (he direction of brush 6, 
so that the brush is again on insulated section /. This opens 
the winding circuit of the relay, switching off electric motor 13. 
Owing to this feedback effect, the regulator has a proportional 
characteristic, the electric motor being switched on somewhat 
before the specified temperature is reached. This prevents 
excess opening or closing of shutter //. The train of reducing 
gears, consisting of worms 5 and 7, worm wheels 4 and 6, and 
gear 3, reduces the speed of rotation transmitted from motor 13 
to movable sector 2. Throw-over switch 15 serves to switch 
off the automatic device. In this case, electric motor 13 is 
controlled by double-throw switch 16. 
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4. SORTING AND FEEDING MECHANISMS (4607) 


4607 


CAM-GEAR SOLENOID-CONTROLLED FEEDING 

MECHANISM 




By means* of^gears 2 and 3 and friction clutch whose''disks 
are pressed together by spring 5, rotation is transmitted from 
shaft / to worm 6, which has some axial motion. Rotation is 
transmitted further from worm 6 through worm wheel 7, and 
gears 8, 9 and JO to gear // with a curvilinear slot on its face. 
Upon rotation of gear //, its curvilinear slot actuates pin 12 
of segment gear 13. Segment gear J3 turns pinions 14 and 15, 
rigidly attached together, which transmit the feeding motion 
to rack J6, meshing with gear 15, and to spindle 17, rigidly 
attached to rack 16. After making one full revolution, gear 11, 
with Its lug 18, runs up against sliding stop 19, which prevents 
furlhi»r rotation. This stops worm wheel 7, Worm 6, meshing 
with stationary worm wheel 7, moves axially to (he right, 
compressing spring 5, as a result of which clutch 4 is disengaged. 
To re-engage the feed, sliding stop 19 is retracted by solenoid 20 
to release gear //. Gear 22 meshes with gear 21, which Is rigidly 
mounted on spindle 17 and diives the spindle. 
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5. CONTROL MECHANISMS (4608) 


4608 


RATCHET-TVPE SOLENOID-OPERATED 
REMOTE-CONTROL MECHANISM 




When the winding oF one of two solenoids, / or 2, Is energized, 
ratchet wheel 3 is turned about fixed axis A in one or the other 
direction through an angle corresponding to one tooth. Shown 
is the energizing of the winding of solenoid /. Lever 4 is tilted, 
turning arms a and b so that arm a disengages pawl 5 from 
ratchet wheel 3. Spring 7 engages pawl 6 with the ratchet wheel, 
disengaging pawl 10. Pawl 9 remains engaged to the ratchet 
wheel, preventing Its counterclockwise rotation- As it is tilted, 
lever 4 engages pin c of lever 8, turning lever 8 about axis A. 
When the winding of solenoid / is de-energized, lever 8 is shifted 
to its middle intermediate position by springs II and 12. Pawl 6 
turns the ratchet wheel clockwise through an angle correspond¬ 
ing to one tooth. After this, pawl JO, brought into engagement 
with the ratchet wheel by spring I3» stops the ratchet wheel. 
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6. DRIVE MECHANISMS (4609 through 4624) 


4609 


RATCHET-TYPE ELECTROMAGNETIC SPRING-LINK TE 
DRIVE MECHANISM r.. 



When lever /, turning about fixed axis Is attracted by the 
electromagnet, pawl //, connected by turning pair B to lever /. 
rotates ratchet wheel 2 one tooth counterclockwise. Ratchet 
wheel 2 rotates about Axed axis C, winding up spiral spring 3y 
which has one end attached to drum 4 and the other to shaft C. 
By means of friction shoes a, secured to disk 5, which is held 
by screws to drum 4, drum 4 engages external drum 6. Drum S 
Is rigidly attached to gear 7, which drives gear 8 about Axed 
axis D. Spring pawl 9 prevents reverse rotation of ratchet 

wheel 2. 
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When electromagnet / attracts lever 2, the latteri rolls on 
profiled upright a and, by means of pawl b, shifts rack 3 one 
tooth upward. Spring 4 returns rack S to its Initial position. 
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4611 


GEAR-TYPE THREADED-SLEEVE ELECTRIC CLOCK 
WINDING MECHANISM 




ill 
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Meshing bevel gears / and 2 rolale about fixed axes A and B. 
Freely mounted on driven shaft b is bevel gear / to which 
drum a is rigidly attached. Fastened to the Inner wall of drum a 
is spiral flat spring 5, with its other end fastened to shaft b. 
The front wall of drum a has a threaded recess into which 
threaded sleeve 3 fits. Sleeve 3 can slide along shaft ^and rotates 
together with the shaft because it is mounted on feather key c. 
Spring 6 is wound by rotating gear 2. When spring 6 unwinds, 
it shifts sleeve 3 to the left until it reaches lever turning 
about fixed axis D, which closes the contacts at e of spring 5. 
This switches on the electric motor for winding up the spring 
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RATCHET-TYPE ELECTROMAGNETIC SPRING 
DRIVE MECHANISM 


TE 


Dr 



When the winding of electromagnet / is periodically energized 
and dC'Cnergized, the electromagnet attracts and releases 
lever 2, turning about fixed axis A and carrying hinged pawl 3. 
Paw) 3 turns ratchet wheel 4 clockwise about Hxed axis B, 
winding up a spiral spring (not shown) mounted on the same 
shaft as the ratchet wheel. Then the winding of electromagnet 5 
is periodically energized and de-energized. Electromagnet 5 
attracts and releases lever 6, which oscillates about fixed axis C 
and carries pallets a and b, operating like a double-ended pawl 
(anchor) with respect to ratchet (escape) wheel 4, which is 
rotated In the opposite direction by the unwinding spiral spring. 
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RATCHET-TYPE ELECTROMAGNETIC CLOCK 
WINDING MECHANISM 






I 


When the spring 1$ wound up, driving lever / rotates ratchet 
wheel 2 counterclockwise about lixed axis A by means oi pawl 3, 
driving the clockwork mechanism. As soon as lever / with 
ratchet wheel 2 turn through a definite angle, cam b, mounted 
at the other end of lever /, closes electric contacts d and f. 
At this, electromagnet 5 rapidly turns armature 4 counter¬ 
clockwise about fixed axis u. Engaging the end of lever /. 
armature 4 returns driving lever / to its Initial position, wind¬ 
ing up the spring. Pawl 3 is disengaged from ratchet wheel 2. 
Pawl 6 prevents rotation of ratchet wheel 2 In the direction of 
operation of the driving spring. At the end of the motion of 
lever / and armature 4, liner e of insulating material opens 
contacts d and de-energizing the winding of electromagnet 5. 
Armature 4 Is returned by spring 7 to its Initial position. 
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RATCHET-TYPE ELECTRIC CLOCKWORK 
MECHANISM 


TE 



As pendulum / oscihales. pawl 2. ri£(ldly allached to pendulum /. rotates 
ratchet wheel :i. having /5 teeth, clockwise about fixed axis B. After each 
30 seconds, lever 4. rigidly attached to ratchet wheel 3. engages the end a 
of latch $. Turning, latch 5 releases weight b. mounted on lever 6, which 
turns about fixed axis A. As weight b drops, roller IS rolls down profile 
d of cam 7. rigidly attached to pendulum I. transmitting a new Impulse 
to the pendulum. Lever 6. turneci about axis A by falling weight b, closes, 
with its end A. the contacts at e between armature 8 and lever S. This 
energlies the winding of electromagnet 9 and transmits a current pulse 
to the electric clock, At this, electromagnet 9 attracts armature 8, tur* 
nlng It counterclockwise about fixed axis O. Armature 8 engages end k 
of lever $, turning the lever clockwise and returning weight b to its Initial 
position. Spring // returns latch 5 to Its Initial position, opening the 
contacts at e and holding weight b In Us upper position. Armature 8 Is 
returned by spring 12. when the winding of electromagnet 9 Is de'energixed, 
to ifs Initial position against stop f. Pendulum / is attached to the housing 
by flat spring (reed) 13. Pawl 14 serves to prevent counterclockwise rota' 

tion of ratchet wheel 3. 
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RATCHET-TYPE ELECTROMAGNETIC REWINDING TE 

MECHANISM 


Lcyer /, subject lo ihe tcUon of spring ?• Is turned clockwise about 6xed 
strip 3 makes contncl with contact pin 4. ciosliic the 
electric circuit of tlic electromagnet. Armature S of the electromagnet Is 
turned counterclockwise about uxed axis D. This winds up spring 5 and 
pin 7 engages the next tooth of ratchet wheel Since contact pin 4 is re¬ 
tracted from strip S. the electric circuit Is broken. At this, armature 5 
and ratchet wheel S. linked fo the armature by means of pin 7, are turned 
clockwise by spring 3. and the gearing of the system, linked to ralchet 
wheel « through gear S. is subject to a torque pulse. A locking device is 

K ovided to ensure that ratchet wheel 3 turns strictly one tooth each lime 
e winding of the electromagnet Is energized. This device consists of 
lever /o and pin / /, held against the teeth of ratchet wheel S by spring /7. 
















RATCHET-TYPE ELECTROMAGNETIC WEIGHTED 
REWINDING MECHANISM 


The electric circuit of the raecheni&m conslsU of a battery and the series* 
connected colU« / and 2. of the electromagnets. The free ends of the cir¬ 
cuit are connected to lever S and to the housing of the mechanism. When 
the circuit Is oi>en. armature 4, mounted freely on the shaft with axis A 
together with lever /l. is turned counterclockwise by weight S and spring 
6 about (txed axis A. Pawl 7. mounted on armature 4. turns ratchet wheel 
S about axis A, winding up spring 9. which transmits lorque to gear tO 
of the gearing system of the mechanism. Upon further rotation of armature 
4, contact pin a of lever U contacts dielectric member t2 and slightly 
lifts lever S. Member /i is mounted on plate 13 and is pressed by spring IS 
against lever 3. After sliding off member 12, pin a comes into contact with 
contact pin J4. closing the electric circuit. Armature 4 returns to Ms Inlllol 
position. Lever 3 Is insulated from the housing and is held In a dehnlte 
position by means of spring^and IS. 
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RATCHET-TYPE ELECTROMAGNETIC REWINDING 
MECHANISM FOR AN AUTOMOBILE CLOCK 


TE 


Dr 



The spring oi the clockwork mechanism has one end secured lo drum f 
and the other to hub 2 of ratchet wheel 3. As the spring unwinds, armature 4 
and link S are turned counterclockwise about nxoa axis A by spring 6. 
At this, pawls 7 of link S turn ratchet wheel 3 in the same direction, re- 
Inding Ihe clockwork spring. Upon further rotation of arroalurc 4. lever 
subject to the action of spring 9. closes the contacts at /O (as shown). 
This energises the windings of tne electromagnets end armature 4. being 
attracted to the cores, turns clockwise, returning lo Its initial position, 
[.ever ft. mounted rigidly on armature 4. flips lever 3. by means ol spring 
9. to stop i2. breaking the electric circuit. Thus, the clock spring in drum f 

Is continually rewound. 
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RATCHET-TYPE ELECTROMAGNETIC WEIGHTED 
REWINDING MECHANISM 


TE 

Dr 



Flywheel / is turned counterclockwise about fixed axis A by hanging weight 
2. At thl$» pawl 3 (urns ratchet wheel 4. rigidly mounted on shall b, about 
axis A and spring 5 Is wound up. The other end of spring 5 is allached to 
the Input shall oi the instrument. This spring can accumulate only a small 
reserve of energy and operates as a shock absorber that ensures smoother 
rotation of (he input shaft of the instrument. When contact pin € of fly* 
wheel / reaches contact lever ?. the circuit of electromagnet to is closed 
and armature S turns counterclockwise. At this, lever 7 strikes contact 
pin 6. turning flywheel / with disk 9 clockwise, raising weight 2. During 
this motion, ratchet wheel 4 and shall b remain stationary. Thus, spring 5 

Is periodically rewound. 
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Arranged Inside drum / is a driving spring with one end secured by a 
hook lo shaft Iransmitdng rotation to the gearing system of the Instru* 
ment, and the other end attached to the wall of drum /. As the spring 
unwinds, sprocket rotated about fixed axia A by gears d and 4, periodical* 
iy closes the contacts at 5 of (he electromagnet circuit. At this, armature 6 
U attracted to energised colls 7, connected In series, and pawl 8 turns 
ratchet wheel 9 clockwise one tooth about 5xed axis S. oince ratchet 
wheel P Is rigidly attached to drum t. the driving spring is rewound. When 
the circuit is broken, armature 6 Is turned counterclockwise about fixed 
axis 0 by spring 10. retracting It from coils 7 and enabling pawl 8 to 
engage the next tooth of ratchet wheel P. Pawl // prevents reverse rotation 

of ratchet wheel P. 
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GEAR-TYPE SYNCHRONOUS-MOTOR-DRIVEN 
REWINDING MECHANISM 


TE 



The winding of coil / is connected to an a-c power source. 
Two rings 3 are fitted on the bifurcated poles of stator 2 of the 
synchronous motor. This provides a phase shift between the 
magnetic flux of the poles without rings 3 and that of the poles 
with rings. The resu t is a rotating field and rotor 4, located 
in this fields begins o rotate, gradually reaching the synchro* 
nous speed. Through a system of gearing, the rotation of rotor 4 
is transmitted to drum 5 in which the spring is enclosed. The 
wound spring transmits torque to shaft b, which, in turn, 
transmits rotation to the gearing system of the instrument. 
Detent 6 limits the number of revolutions of drum 5 in winding 
so as to prevent excess stress in the spring. Shaft b rotates at 
constant torque because motor 2 is constantly included in the 
circuit. Thus, the spring enclosed in drum 5 is always wound up. 


21-0566 
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RATCHET-TYPE ELECTROMAGNETIC REWINDING 

MECHANISM 



Spring 2 turns armature J counterclockwise about fixed axis A. 
At this, paw] 3 turns ratchet wheel 4 which is rigidly mounted 
on shaft b, transmitting motion to the driven mechanism. 
Pin a of armature / bears against disk 5, turning the disk so 
that contact strip 6 closes the circuit of the electromagnet. 
When the winding of the electromagnet is energized, armature / 
is attracted and turns clockwise, tensioning the spring, while 
disk 5, turning counterclockwise about fixed axis a, opens the 
contacts and the electromagnet circuit. Since armature 1 Is 
mounted freely on shaft b of the gearing system, the torque 
on shaft b drops to zero when armature 1 turns clockwise. 
Thus, armature / periodically tensions spring 2 alter ft con¬ 
tracts by a definite amount. 
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Field coils / are wound on four pole shoes 2, which are secured 
in Ihe steel housing of the electric motor. When Geld coils 1 
are energized, armature 3 begins to rotate. Armature 3 is rieidlv 
mounted on shaft 4. which is aiso the driving shaft of a eear 
pump. Gear 5 is keyed to shaft 4 and drives gear 6. The Geld 
coils of the motor are connected pairwise. Each pair of coils 
connected in series, are wound in opposite directions and have 

comprising two independent Geld 
coils. This enables the motor to be reversed by energizineeither 
one or the other coil, using an interlocking reversing relay for 

this purpose. 


V 
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ZINOVYEV RATCHET'LEVER ELECTROMAGNETIC 
AUTOMATIC MOTOR STARTING MECHANISM 


The electric motor is started by means of a rheostat. The mecha- 
nism Is Intended for automatically varying the starting speed 
of an electric motor in such manner that a new pulse is transmit* 
ted to the motor only at the instant that the motor speed has 
ceased to grow at the given contact on the rheostat, i.e. when it 
has developed maximum counter-electromotive force. The 
mechanism consists of two Identical solenoids. II and 12, con* 
nected in series into the armature circuit of the motor. Solenoid 
12 Is shunted by resistance 13 of a value that should equal 

R 1 j, where /?=resi5tance of the solenoid winding. /i= 

^starting current, and /^current at the given load. When the 
electric motor is started, all the current energizes the winding of 
solenoid tl, after which the circuit divides, one branch energiz* 
ing the winding of solenoid 12 and the other branch containing 
resistor 13. At the initial Instant of starting, solenoid //. through 
tie-rod 8 and spring 7. turns pawl 4 Into engagement with 
ratchet wheel 2, rotating about fixed axis A and mounted rigid* 
ly on shaft / of the contact lever of the starting rheostat. Pawl 
4 locks ratchet wheel 2. not allowing it to turn further clock¬ 
wise. At this time, solenoid 12 stretches spring 9 by an amount 
that turns the end of lever 14 about fixed axis B through a cer> 
tain angle. On its other end. lever 14 has slide block 16, at¬ 
tached by a flexible strip to the lever. Block 16 slides along 
toothed arc 3. Wlthan'lncrease in the'motor speed, current be* 
gins to decrease and when this current reaches the value /, 
spring 9 retracts pawl 4, enabling ratchet wheel 2 to turn fur* 
trier clockwise, i.e. to transmit a new current pulse to the 
motor. As the contact lever of the starting rheostat is turned to 
the next contact, stop a of ratchet wheel 2 bears against stop d 
of toothed arc 3, retracting the arc and releasing lever 14, which 
turns to stop k. Core 5 is limited by stop f, and the whole system 
returns to ils initial position. Arc 3 is always subject to the ac¬ 
tion of spring J5, which tends to hold it against stop e. Stop b 
limits the angle of rotation of pawl 4, 
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4624 LEVBR*CEAR ELECTRIC SERVODRIVE MECHANISM 


TE 



Arranged coaxial to primary measuring instrument / is magne- 
toelectric (moving^coil) device 2, carrying servocontacts 3 
and 4, between which is hand 5 of measuring instrument I, 
As hand 5 turns to either side, it closes contacts at 3 or 4. 
These contacts control motor 5, linked by meshing worm 7 
and worm wheel 3 to slider 9 of rheostat 10. As slider P travels, 
the current varies in the circuit of magnetoelectric device 2. 
leading to deflection of coil 2 and of the servocontact system 3 
and 4, linked to coil 2. This deflection continues until servo¬ 
motor € is switched off. The established steady current in the 
line and, therefore, the reading of receiving instrument // are 
proportional to the deflection of hand 5 of measuring instru¬ 
ment /, i.e. to the quantity being measured. 







7. CLUTCH AND COUPLING MECHANISMS (4625) 



Driven member J of the clutch, linked to shaft 4 of the actuating 
mechanism, is arranged between two driving members, / and 2, 
each of which consists of iron core a with separate winding d. 
Driving members / and 2 of the clutch are linked to shaft 5 of 
the drive motor through bevel gears 5, 7 and Hence, members 
/ and 2 rotate in opposite directions. To obtain the required 
direction of rotation of driven shaft 4, winding d of the corres¬ 
ponding driving member of the clutch is energized. When this 
is done, armature (driven member) 3 is attracted to core a of 
this driving member, thereby linking the driving and driven 

shafts. 
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8. STOP* DETENT AND LOCKING MECHANISMS 

(4626 and 4627) 



Toothed wheel / rotates about fixed axis A. Armature turn¬ 
ing about fixed axis B, carries pin a, which periodicaliy enters 
circular slots b of wheel /, When the winding of electromagnet 2 
is energized, armature 3 is attracted to the core of the electro¬ 
magnet and its pin a stops rotating wheel /. 
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ESCAPEMENT-TYPE ELECTROMAGNETrC STOP 

MECHANISM 



■J 



Ratchet wheel 4 rotates about fixed axis Lever 3 turns about 
fixed axis B and has fork b with two pallets a. When the coil of 
electromagnet / is energized, the right end of lever ^ is attract¬ 
ed to the core of the electromagnet. When the coil is de-ener¬ 
gized, lever*? is turned counterclockwise by spring 2. In the oscil¬ 
lation of lever 3, ratchet wheel 4, subject to a constant torque, 
is alternately stopped and released so that it rotates intermit¬ 
tently. 







9, MECHANISMS OP OTHER FUNCTIONAL 
DEVICES (4628 through 4637) 


4628 


RATCHET-TYPE ELECTROMAGNETIC SELECTOR 
MECHANISM FOR AN AUTOMATIC EXCHANGE 


Cs^ 




4 


When switch / of the circuit with power source 2 isclosed, the 
winding of electromagnet 3 Is energized and the core attracts 
armature 4, turning it clockwise about fixed axis A, At this, 
pawl 5, connected by turning pair B to armature 4, engages the 
next tooth of ratchet wheel $. When the circuit is opened, 
spring 7 retracts armature 4 to its initial position, so that pawl 
5 turns ratchet wheel 6 on which brush a is mounted. This 
shifts brush a from one contact b to the next. As the circuit is 
repeatedly closed and opened, brush a is shifted to the next 

contact b. 
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RATCHET-TYPE ELECTROMAGNETIC TRANS- 
4629 LATORY-MOTION SELECTOR MECHANISM 
FOR AN AUTOMATIC EXCHANGE 
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RATCHET-TYPE ELECTROMAGNETIC SELECTOR 
MECHANISM FOR AN AUTOMATIC EXCHANGE 

TE 

FD 




Driving gears i and 7, rotating about fixed axes B and are 
powered by independent drives. When gear / begins to rotate, 
the winding of electromagnet 3 is energized so that it attracts 
armature 4. By means of pawl a. mounted on its end, armature 
4 detains gear rack 5, but releases the rack when the armature 
is attracted by electromagnet 3. Rack 5 begins to move in a 
straight line in the direction determined by the direction of 
rotation of gear /. Brush b, secured to the end of rack 5, stops 
opposite one of the rows of contacts c. Upon rotation of gear 2, 
the winding of electromagnet 6 is simultaneously energized. 
This attracts armature 7, releasing gear 8 from engagement with 
stop pawl dy mounted at the end of armature 7. Gear 8 begins 
to rotate In the direction determined by the direction of rota* 
tion of gear 7. Rack 5 turns together with gear 8, Brush b stops 
at the required column of contacts c. 
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RATCHET-TYPE ELECTROMAGNETIC ROTARY 
4631 SELECTOR MECHANISM FOR AN AUTOMATIC 

EXCHANGE 


a 
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When the winding oF electromagnet / is energized, the right arm 
of be][-crank lever 2 is attracted, turning the lever clockwise 
about bxed axis A. Pawl d, connected by turning pair B to lever 
2, turns ratchet wheel 4 one tooth counterclockwise about fixed 
axis C. Stop a prevents ratchet wheel 4 from turning through 
more than one tooth. Spring 5 returns lever 2 to its initial posi¬ 
tion, determined by stop b. Pawl 6 prevents reverse rotation of 

ratchet wheel 4, 


333 





4632 


RATCHET-TYPE ELECTROMACNETIC TELEPHONE 
CONVERSATION COUNTER MECHANISM 


TE 





When the winding of electromagnet / Is energized, the electro^ 
magnet attracts and turns lever 3 about fixed axis A so that lug 
a turns ratchet wheel 4 counterclockwise about fixed axis B, 
Ratchet wheel 4 turns a geared counting mechanism, linked to 
the ratchet wheel and including meshing gears 5 and 6. Tn the 
return motion of lever 3, accomplished by spring 2 when the 
winding of electromagnet / Is de-energized, ratchet wheel 4 
is turned in the same direction by lug d of lever 3, 
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ESCAPEMENT-TYPE ELECTROMAGNETIC PRINTING 

MECHANISM 


On drum /, powered by a friction drive (not shown), pms b 
are secured in a definite order. The number of pins b is equal to 
the number of keys c. Rotation of drum 1 is transmitted to com¬ 
mutator a, whose halves are insulated from each other and are 
connected to unlike poles of batteries 2 and 3. The signals are 
taken by brush d from commutator a and transmitted to the 
line. At the receiving end, the line Is connected to polarized 
selector electromagnet 4 and printing electromagnet 5. When 
one of keys c is pressed, drum / continues uniform rotation un¬ 
til pin corresponding to the key, is stopped by the key, to¬ 
gether with drum 1. Upon uniform rotation of drum /, electro¬ 
magnet 4 has short current pulses of alternating directions, 
leading to oscillation of armature d, which drives escaoe wheel 
7. This turns escape wheel 7 and sets printing wheel o in a de¬ 
finite position. The long current pulse obtained when drum / 
is stopped energizes the winding of printing electromagnet 5, 
which attracts armature 9 and presses paper tape W against 

printing wheel 8, 
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GEAR-TYPE MAGNETIC CORRECTOR BOX 
MECHANISM 



Z 1. 
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One magnet 5 is inserted Into each of the shafts /, 5 and 4. 

When shafts d and 7 are rotated, the magnets change their posi¬ 
tions, and the effect of their magnetic field varies, increasing 
and decreasing. H the magnets have unlike poles pointing in 
one direction (Fig. a), the magnetic field is minimal. If the 
magnets are In tandem (Fig. f>), the magnetic field strength 
reaches Its maximum value. Turning shafts 6 and 7, a position 
is found for which the deviation of the compass Is minimal. 
The corrector box is placed under the compass card and serves 
to eliminate the influence of forces produced by magnetized 
steel components in the vicinity of the compass. 
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CAM-GEAR ELECTRICAL GRrNDING WHEEL WEAR 
COMPENSATING MECHANISM 





4 ^ 


.|3i 


Upon rotation oi worm whoel I about fixed axis .4» cam 2, rig¬ 
idly attached to worm wheel also rotates and roller 3 of con¬ 
trol lever 4, turning about fixed axis B, periodically drops into 
recess a of cam 2. At the lower end of control lever 4 is diamond 
tip b, which contacts the working face of grinding wheel 5 
after definite time intervals. If the working face of the wheel is 
properly positioned^ lever ^Jdoes not switch on the compensat¬ 
ing device. Upon wear of the wheel face, lever 4 turns farther 
and closes an electric circuit, energizing the winding of an elec¬ 
tromagnet so that its core/^attracts lever This releases rod 7, 
which is moved upward by spring fi. Rod 7 releases clutch mem¬ 
ber P, which is sniffed into engagement with bevel gear i7 by 
spring 10. At this, wheel 5 is shifted axially to the left by a me¬ 
chanism (not shown) to compensate for its wear. Continuing to 
rotate, cam 2 lifts roller S out of recess a and lever 4 is retracted 
to its initial position. This breaks the electric circuit, clutch 9 
is disengaged and cam member J2 returns rod 7 to its initial 

position. 


sa-o&85 
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4636 


GEAR TYPE ELECTRIC WINDSHIELD WIPER 
MECHANISM 



When electric motor / is turned on by switch 2, rod 3, which 
drives the wiper blades, begins to reciprocate. Motion is trans¬ 
mitted from motor / to rod S through a worm reducing gear, 
consisting of worm 4 and worm wheel 5. Rigidly mounted on 
the shaft of worm wheel 5 is crank 6, connected by a turning 
pair to rod 3. Motor / is linked to worm 4 through a centrifugal 
electromagnetic clutch, operating as lollows. When electric 
motor / is switched on, the winding of solenoid 7 is energized 
at the same time. The solenoid pulls in disengaging cylinder 6, 
overcoming the resistance of spring 9. Driving member JO 
of the clutch, rigidly linked to the motor shaft, carries hook a, 
which, after the motor has accelerated to a sufhciently high 
speed, is swung outward by centrifugal force so that hook a 
engages lug 16 of driven member // of the clutch, keyed to the 
shaft of worm 4. When the motor is switched on in this manner, 
the system is protected against overloading due to a high star* 
ting current and the inertia of rotation of motor 1 helps to 
start the motion of the wiper blades. The blades are stopped 
in the same position each time the wiper is switched on by 
means of limit switch 12. When the wiper is switched off by 
switch 2, there is still current In the motor and in the winding 
of solenoid 7 from a circuit through the contacts of limit switch 
12. This continues until lug / of crank 6 pushes Insulated rod 13, 
opening the contacts of limit switch J2 and thereby de-energi* 
zing the winding of solenoid 7. At this, spring 9 retracts disen¬ 
gaging cylinder 8, whose lug d disengages hook a of driving 
member JO of the clutch from driven member JJ. This stops 
worm 4, worm wheel 5 and the wiper blades. Power is supplied 
to switch 2 of the windshield wiper through safety fuse 14. 
The speed of electric motor / 1$ varied by connecting added 
resistance /5 either into the field circuit (position /) or into the 
armature circuit (position //). 
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Rod /» linked to the machine tool slide end having cylindrical 
gear rack a at its other end, slides in guide bushings 2. As rod / 
travels, rack a rotates pinion 6. Cams 4, 6 and 7 are rigidly 
mounted, together with pinion 5. on a single shaft. These cams 
actuate followers i/, 10, Pand 8, respectively, which close con¬ 
tacts in the circuits of the light signal, sound signal and magnet¬ 
ic starter, thereby sig^nalling that the operation has been fin¬ 
ished, and turning on the machine tool, opiral spring S returns 
thewholesystem to the initial position. 
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DOUBLE HYDROELECTRIC RELAY MECHANISM FOR 
SWITCHING ON A LANDING GEAR DRIVE MOTOR 


463S 


When the pressure increases in port a after the landing gear has 
been fully retracted, or in port b after it has been fully lowered, 
one of valve members / is pushed back, admitting the fluid to 
the left or right end of floating piston 2. The fluid shifts piston 2 
and, by means of the corresponding bevel, forces one of steel 
balls 3, in a groove of the piston, upward, thereby breaking the 
supply circuit of the drive electric motor. At the end of the 
travel of piston 2, second ball 3 drops into the other groove of 
the piston, closing the circuit that reverses the electric motor. 


I, RELAY MECHANISMS (4638 through 4645) 
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This relay is employed lo transmit control signals when the 
metal enters or leaves the rolls of rolling mills. The relay con¬ 
sists of two coils, / and 2, mounted on separate magnetic cir¬ 
cuits with movable armature 5 sliding in the gap between the 
circuits. The position of armature 5 can be adjusted by micro¬ 
meter screw S, to which shank 6 of armature 5 is held by a 
spring. Upon relative displacement of the relay housing, rigidly 
mounted on the upper part of the rolling mill housing, with 
respect to bracket 4 with micrometer screw S, rigidly mounted 
on the lower part of the rolling mill housing, the clearance be- 
tween armature 5 and the lower magnetic circuit Is reduced and 
that between armature 5 and the upper magnetic circuit Is in- 
creased, or vice verw. This changes the inductance of.the coils, 
disturbing the equilibrium of the measuring bridge, and is 
_ used to produce the control signal. 
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ELECTRIC SPEED RELAY MECHANISM 


CE 


Re 



Rotor /, an annular permanent magnet, rotates Inside stator 2. 
The induction of eddy currents in the stator develops a torque 
which turns stator 2 in the same direction as rotor /. This 
switches over control contacts and electric signals'are transmitted 
to the control system when the shaft being regulated reaches 
a definite speed. The angular velocity at which the stator of 
the relay begins to turn is limited by springs 4. The closing of 
the contacts is controlled by cam 3, mounted rigidly on the 
shaft of stator 2 and actuating spring contacts 5. 
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ELECTRIC SPEED RELAY MECHANISM 


CE 

Re 



Shaft 6 rotates about fixed axis D. Rigidly attached to shaft 6 
is crosspiece 7 of a centrifugal governor consisting of links 8 
and P, connected by turning pairs A to crosyilece 7, by turning 
pairs B to each other and by turning pairs C to sleeve 3. Upon 
an increase in the speed of sliaft 6, weights / are forced outward 
and sleeve S slides to the left along axis D of shaft 6. The con¬ 
tacts switching off the drive of shaft 6 are switched over by 

5 in c. Pin c slides along slot b of lever 2, which turns about 
xed axis F. The relay is set up to operate at the specified shaft 
speed by varying the force exerted by spring 4, using nut 5 for 

adjustments. 
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The operating element of the preaaure-drop warning device Is a housing 
with membrane 8. The fluid whose pressure Is to be controlled Is admitted 
Into the lower chamber of the housing through noatle 9. The pressure Is 
counterbalanced by spring 7> which Is adjusted to exert a force correspon¬ 
ding to the lower specl^d limit of fluid pressure. Thesensing element 
(membrane) is linked by tle«rod / to the switchlng*on and swTtcblng-off 
Uvers, 8 and 3, which turn holder d of a glass mercury switch. When the 
fluid pressure drops, lever 8 turns the switch clockwise, closing the cor¬ 
responding control circuit. When the pressure Increases to the normal 
value, lever 2 turns the switch in the opposite direction, breaking the 
circuit. Upon a further Increase In pressure, after switching off the control 
circuit, lever 2 can turn with respect to adjusting screw 6oy compressing 

spring S. 


MERCURY SWITCH PRESSURE-DROP WARNING 
DEVICE MECHANISM 
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ELECTROPNEUMATEC TIME RELAY MECHANISM 


CE 
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Air is idmUt«4 Into chamber t2 of the pncuraallc darop«r only through 
idJusUble throttle vetve f, offering a definite reelstance to elr flow. Air 
Is freely exhausted from chamber i2 through check valve 3. The damper 
Is separated from the surrounding space by rubber membrarw / with rigid 
mush room'Shaped central member a. When coll 7 of the electromagnet Is 
energised, bracket 3. attached to the armature of the electromagnet, moves 
downward, away from shoe $. Shoe S Is rigidly sttacbed to member a 
of membrane / and Is pushed downward by spring d at a velocity con* 
trolled by the air flow through adjustable throttle valve 7 and the weight of 
the moving parts. At the end of the downward stroke, stop // presses 
the button of mIcroswUeh /O, which performs the required switching oper¬ 
ation. The armature and membrane / are returned to the Initial position 
by spring S when coll 7 Is de-energlsed. Provision can alao be made for 
Instant'tctlon contacta, which are closed when the armature of the elec¬ 
tromagnet moves downward. 
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SOLENOfD-OPERATED PENDULUM TfME RELAY 

MECHANISM 


When the solenoid coil is energized and its core / is pulled up- 
ward, stop 2 on rocker arm 3 pushes button W to close instant- 
action contacts. This also compresses spring P, which tends to 
turn rocker arm 8 clockwise. When segment gear 4^ linked to 
rocker arm 8, runs out of mesh with pinion //, rotating about 
fixed axis B, screw 7 turns lever 5 counterclockwise. At this, a 
lug of lever 5 presses button 6, closing a second set of contacts 
after the required time delay. 
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PENDULUM TIME RELAY MECHANISM 


CE 


Re 



Tie-rod / of the relay, linked by a spring to the niovabJe core 
of a solenoid, is connected by turning pair F to rocker arm S, 
which turns about fixed axis A. Segment gear 7 i$ connected by 
turning pair 5 to rocker arm Z. When rocker arm Z turns clock¬ 
wise, segment gear 7 is held in mesh with pinion S by counter¬ 
weight S. Pinion S rotates about fixed axis C. Gear 9, rigidly 
attached to pinion meshes with pinion 10^ rotating about 
fixed axisD. Escape wheel li is rigidly attached to pinion iO. 
Double-pallet pawl (anchor) 12 swings about fixed axis £. When 
tie-rod / moves downward, rocker arm Z is turned clockwise and 
segment gear 7 drives pinion Z. The speed of rotation of gear P 
depends upon the period of oscillation of anchor whidi can 
be varied by adjusting pendulum weights 2. After segment gear 7 
runs out of mesh with pinion 5, rocker arm 5 starts to turn rap- 
Idly further clockwise and strip IZ closes control contacts 
5. The time delay is regulated by varying the angle of rotation 
of rocker arm Z by means of screw 4 and the period of oscillation 

of anchor 12, 
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2. MECHANISMS OF MEASURING AND TESTING 
DEVICES (4646 through 4704) 

LEVER-TYPE GASOLINE GAUGE TRANSDUCER CE 

MECHANISM „ 












Upon a change in the level of liquid / in tank 2, float 3 Is raised 
or lowered, turning cams 4 and 5 about fixed axis A. This closes 
contacts at 6 or at 13. The contacting devices are operated alter* 
nately upon forward or reverse rotation of cams 4 and 5. The 
receiving device contains two electromagnets, ^andP, arranged 
with an angle of 120^ between them. The colls of these elec¬ 
tromagnets are alternately energized and they turn armature 
7 in one or the other direction aoout fixed axis B. This rotation 
is transmitted through worm // and worm wheel 12 to hand 10, 
which turns about fixed axis C. 
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Float /, at the surface of the liquid whose level is being con* 
trolled, hds^level indicator ^slidingalonga scale. At a permissible 
level, indicator 2 is above bel]*crank lever 3» which turns about 
fixed axis A and carries glass vessel 4. The vessel contains two 
contacts b that can be closed by mercury. When the liquid level 
drops below the permissible value, pin a of Indicator 2 turns 
lever 3 about axis A, This closes contacts b. switching on 

signalling device 5. 


S3-0SSS 
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4649 


FLOAT-TYPE ELECTRIC GASOLINE GAUGE 
MECHANISM 


CE 



When the level ol the gasoline in tank t changes, the displace¬ 
ment of float / is transmitted by bevel gears 2 and ^ to slider 4, 
which slides along the winding of potentiometer 5. As this 
takes place, the voltage between points a and d, and d and b 
varies continuously, and each position of float / in tank e 
corresponds to a definite ratio of voltages of the currents ener¬ 
gizing electromagnet coils 6 and 7, arranged with an angle of 
120^ between them. Moving in coils 6 and 7 is crescent-shaped 
iron core 8 to which hand / is rigidly attached. Depending upon 
the position of slider 4 in potentiometer 5, the currents in coils 
6 and 7 vary and set up varying magnetic fields that turn core 8. 
Hand f Indicates the volume of gasoline in tank e. Since gaso¬ 
line tanks are of irregular shape, the instrument must be cali¬ 
brated for the given shape. 
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4650 


REMOTE* REA DING LIQUID LEVEL INDICATOR 

MECHANISM 



Upon a change in the level of the liquid in tank float 2 is 
raised or lowered, turning worm 3 about fixed axis A. Worm 3 
meshes with segment worm wheel b and turns it about fixed 
axis B, displacing core 4 of reactance coll 5. This changes the 
current in coil 5, thereby disturbing the equilibrium of electro- 
dynamic balance 7 at the receiving end. By means of contact 
lever 8, rigidly mounted on the turning member of electrodynam¬ 
ic balance 7, one of the two pairs of contacts at a or d Is closed, 
starting motor 9 with rotation in one or the other direction. At 
this, motor R, by means of shaft JO and worm gearing, displaces 
the core of inductance coll //, thereby changing the current at 
the receiving end until electrodynamic balance 7 is again in 
equilibrium and lever 8 oscillates freely between contacts a 
and d. The transmission to the core of coil // has a threaded 
sleeve with an indicator hand that moves along thread on shaft 
10. The hand slides along scale 12, on which the position of the 
core and. consequently, that of float 2 can be read off. Interme¬ 
diate transformer 6 serves to ground one winding of electrody¬ 
namic balance 7. 
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4651 


INDUCTION-TYPE FLOW GAUGE MECHANISM 


CE 



Body / Is placed in the stream of'liquid|whose flow rate is to be 
measured. As the liquid flows around body /, the force exerted 
on the body Is proportional to the square of the velocity of the 
stream. If this fcrce is balanced by that exerted by spring 2, the 
spring is compressed by different amounts at different stream 
velocities and. consequently, at different rates of flow. There¬ 
fore, the amount spring 2 Is compressed is an indication of the 
flow rate. Displacement of body / is transmitted to armature S, 
which changes the coefficient of self-induction of coils 4 and 5. 
This is indicated by measuring instrument 6, which 1$ connected 
to the circuit through amplifier 7. 
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4662 ELECTRIC-CONTACT PRESSURE GAUGE MECHANISM 


CE 


M 



Link 2 is connected by turning poir D to Bourdon tube into 
which 6uid (gas or liquid) under pressure is admitted through 
connection 7. Pin C of link 2 slides along slot a of segment gear 
3, turning about fixed axis A. Segment gear 8 meshes with pin¬ 
ion 4, turning about fixed axis B and rigidly attached to hand 5. 
When the pressure in Bourdon tube / increases, it begins to 
straighten out and the displacement of its sealed end istransmitted 
to hand 5. Hand 5 consecutively closes a scries of contacts 6, 
each contact corresponding to a definite pressure. 
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4fi53 


UNIFIED REMOTE-READING ELECTRIC PRESSURE 
GAUGE MECHANISM 



The pressure gauge consists of pressure detector A and pressure 
indicator fi, connected together by electric wiring. The variable 
pressure line or vessel is connected to the sensing element which 
constitutes membrane box /. With an increase in pressure, box / 
spreads and, by means ol lever 2, displaces contact a, which 
slides along rheostat 3. This increases the electrical resistance 
between points ^ and a and reduces that between points a and 
d. The ratio of the resistances of sections ab and ad of rheostat 3 
is measured by a logometer with movable permanent magnet 4, 
turnjng in the mag^netlc field set up by coils 5 and d, arranged 
at an angle of 120^ to each other. Coils 5 and 6 are connected 
into a symmetrical bridge circuit. When power source 7 is con¬ 
nected to the diagonal of the bridge, the ratio of the currents 
in colls 5 and 6 or the logometer depends on the pressure being 
measured, which is Indicated by hand ^on scale 
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4664 


THERMOPULSE PRESSURE GAUGE MECHANISM 
FOR INDICATING OIL PRESSURE IN AN 
AUTOMOBILE LUBRICATING SYSTEM 


ce; 
M i 


^ ^ A ft ^ 



The oil pressure gauge consists of pickup A, screwed into a hole 
in the cylinder block and connected to main lubricant line / of 
the engine lubricating system, and receiver B, mounted on the 
dashboard. Upon an Increase in pressure in lubricating system /, 
diaphragm 2 of the pickup is bent upward so that it pushes the 
bulge of strip 4 to close the contacts at a. This closes a circuit 
whose current energizes winding 3, heating bimetallic strip 5 
of the pickup. This circuit includes the winding of the receiver, 
having the same current. Bimetallic strip 5 of the pickup with 
winding 3 is insulated from the chassis, or frame ground. One 
end of the winding is soldered to strip 5 at the contact and the 
other is connected to the winding ol bimetallic strip 6 in the 
receiver. When strip 5 of the pickup is heated, it bends upward 
and opens the contacts at a. At this, strip 5 cools and straightens 
out, closing the contacts again. The frequency with which the 
contacts at a are opened and closed, and, consequently, the 
length of the currenx pulse in the receiver depend both on the 
heating ol strip 5 by ihe current and on the pressure in lubri¬ 
cating system / of the engine that actuates aiaphragm 2. The 
higher the oil pressure, the more diaphragm 2 bends upward 
and the greater the force pressing the contacts at a together. 
Hence, with an increase in pressure in lubricating system /, 
it will take a longer current pulse to heat bimetallic strip 5 so 
that it bends a sufficient amount to open the contacts at a. Thus, 
the length of the current pulses increases with the pressure. This, 
in turn, increases the amount that bimetallic strip 6 of the re¬ 
ceiver is bent, thereby increasing the deflection of hand 7. 


359 









4655 


ELECTRIC-SWITCH PRESSURE-BROP WARNING 


CE 



Air from the system is delivered through channel a of station¬ 
ary piston / into cylinder 2, moving this cylinder to the right. 
At this, Indicating member S, connected to cylinder 2 by link 4, 
is in the horizontal position. Upon a drop in pressure In the 
system below the permissible value, cylinder 2 is shifted to the 
left by spring 5, turning indicating member 3 about fixed axis A 
to the vertical position (shown by dot-and-dash lines). At this, 
member 3 closes electric switch 5 of a circuit that lights the 

signal lamp. 
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4656 

MERCURY-CONTACTOR PRESSU RE-DROP 

WARNING DEVICE MECHANISM ^ 

CE 

M 




/ If 


Upon normal pressure of the fiuid in Ihc system, connected to 
tube /, the mercury In vessel 2 and tube 3 closes contacts a and 
d. When the pressure in the system drops sufficiently for the 
level in tube 5 to be below contact a, the electric circuit is brok¬ 
en. This trips electromagnetic relay 4, closing contacts b in 
the circuit of sonic signalling device c. 
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4657 


BOLOMETRIC-TYPE MICROMETER MECHANISM 


CE 




Measuring spmdie J (Fig. a), suspended by flat springs (reeds) 2 
and S, is linked to crosspiece 5 by measuring spring 4. Attached 
to the other end of crosspiece 5 is setting ^ring 6 whose tension 
is adjusted by eccentric cam 9 and lever 7. Lever 7 is mounted 
on flat spring (reed) 8. Rigidly attached to crosspiece 5, moun¬ 
ted on the shaft of coil II of a magnetoelectric instrument, is 
arm JO. Resistors 12, 13, 14 and /5, in the form of coils of wire, 
are arranged in pairs along the edges of arm JO and above slots 
a and d. Pulsating streams of air, passing through slots a and 
d, are produced by membrane J6, which is oscillated by a-c 
electromagnet J7. Resistor coils J2, J3, J4 and J5 arc healed by 
electric current from power source 18, arranged in the diagonal 
of a Wheatstone bridge (Fig. b). In the central position of arm 
JO, the conditions For the cooling of resistors J2, J3, J4 and 15 
are the same and the bridge is balanced. When measuring spindle 
/ is displaced, crosspiece 5 and arm JO turn. At this, one pair 
of resistors is cooled more and the second pair is cooled less 
because the access of pulsating air to the first pair is opened and 
to the second pair is closed. Inequality of the resistance of re¬ 
sistors J2, J3, 14 and J5 and, consequently, of the electrical 
resistance pairwise of the four parts of the bridge, leads to dis¬ 
balance of the bridge and the current in the measuring diagonal 
is measured by instrument 19. The resulting drop in voltage 
over resistor 20 changes the current in the balancing magne- 
loelectfic instrument that consists of moving coil // and per¬ 
manent magnet 2J. At this, coil // develops a torque that coun¬ 
terbalances the torque developed by springs 4 and 6 upon a 
corresponding displacement of measuring spindle /. Feedback 
transformer 22 with resistors 20 and 23 are provided in the 
circuit of the balancing coll to induce a supplementary current 
during a change in the reading of instrument J9 and, thereby 
to prevent swinging of coil //. The direction of this supplemen¬ 
tary current is opposite to the balancing current and its mag¬ 
nitude is proportional to the rate of change in the current. In 
this way, oscillations of the system are damped. 




AUTOMATIC ELECTROPNEUMATIC GAUGING 
MECHANISM FOR CARBURETTOR 
JET INSPECTION 


4658 


Jets / are delivered from loading device 2 to the measuring 
station by slider-crank mechanism 3 and are scl into position 
by lever 4. Compressed air Is delivered to the nozzle of measur¬ 
ing head 5 through pneumatic gauging device S. The liquid 
level in manometer 11 varies with the air flow, which is deter¬ 
mined by the size of the orifice In the jet being inspected. A 
change in the liquid level displaces piston P, turning lever 7 
and closing a circuit Including tappet windings of electromagnet 
8, Armature /5 of the electromagnet displaces sorting chute It? 
so that the jet being inspected drops into one oi the sorting 
boxes 12. If the size of the orifice In the let is not within the 
permissible tolerance limits, the system does not operate and 
the sorting chute remains in its initial position In which the 
jet drops into the reject box. By means of detent 14, cam 13 
jocks armature 15 In the required posilion. 
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PNEUMOELECTRIC HEAD MEASURING MECHANISM 
FOR WORKPIECE INSPECTION 


Air. whose pressure depends upon the size oF the workpiece 
being inspected, is admitted under membrane /. Mounted in 
the membrane is screw J. which bears against lever 2. Lever 2 
can turn about axis A. The pressure of the air on membrane / 
is counterbalanced by spring 4, whose tension is adjusted by 
screw 5. Lever 2 carrfes contacts a. Lower contact a makes con¬ 
tact with fixed contact d, and upper contact a. with adjustable 
contact b. The head is set up to the required size being in¬ 
spected by screw 5; the difTerence between the limits of size is 
varied by contact screw 6. 



4 
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PNEUMOELECTRIC MEASURING HEAD MECHANISM 
FOR WORKPIECE INSPECTION 


CE 



As the pressure in chamber /, connected to the measuring cham¬ 
ber, increases In accordance with the actual sized the workpiece 
being inspected, membrane 2 bends downward so that con¬ 
tact a, mounted In the membrane, makes contact with fixed 
contact d, insulated from the housing. These contacts close the 
circuit of a signalling device. Surplus pressure on membrane 2 
is counterbalanced by spring 4, whose upper end Is secured to 
movable sleeve 3. By means of powerful spring 5, sleeve 3 is 
held against mkrometric screw 6, used to set up the instru¬ 
ment. 
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PNEUMOELECTRIC MEASURING MECHANISM 
FOR WORKPIECE INSPECTION 


CE 

M 



After passing through Jets / and 2, compressed air enters at 
both sides of membrane 3 and is released to the atmosphere 
through adjustable throttle valve 4, on one side, and through 
the clearance between measuring head 5 and workpiece 6 being 
inspected, on the other side. Throttle valve 4 is adjusted so 
that in inspecting a workpiece of a size within the tolerance 
zone, both contacts, at 7 and 8 remain open. The contacts at 7 
are closed when the workpiece is oversize, and the contacts at 8 
when it is undersize. When either set of contacts is closed, the 
corresponding electron tube. 9 or 10, is cut off, energizing an 
electromagnet (not shown) which rejects the off-size work- 

piece. 
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PNEUMOBLBCTRIC MEASURING MBCHANISM FDR 
WORKPIECE HOLE INSPECTION 


CE 



Compressed air is delivered through adjustable valve / into 
tube 2 in which the air stream is divided into two parts. The 
hrst part* flowing over wire filament A. is exhausted directly 
to the atmosphere. The second part, flowing over wire filament 
B, passes out through the clearance between the wall of the hole 
being inspected and measuring plug 3 of the instrument. The 
size of this clearance determines the air flow and the tempera* 
ture of the filaments. This disturbs the equilibrium of bridge 4 
and deflects the hand of galvanometer 5, whose scale is grad* 
uated in units showing the deviation ol the hole size from the 
specified value. The instrument is set to zero by adjusting 
rheostat Rt when the filaments have the same temperature. The 
air pressure and the voltage of the electric circuit must be main¬ 
tained constant. The instrument is checked by two-way valve 6 

and check port 7. 
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AUTOMATIC PNEUMOELECTRIC SIZING MECHANISM 


Vibrating lever / is mounted on flat spring (reed) 5 inside the housing and 
Its tip a contacts (he suriace of the workpiece being inspected. Also moun¬ 
ted in the housing Is electromagnet 6. whose armature ^ Imparts a vlbra- 
ling motion to lever I. When tip o ot lever / contacts the workpiece sur¬ 
face, the Amplitude of vibration of (he lever Is restricted. Vibrating to¬ 
gether with lever / Is attached mica membrane 7. having rectangular sTot b 
and located inside cylinder d. Posts dare mounted with Insulating washers 
at the bottom of cylinder Platinum or nickel wire 4, serving as elfectlve 
resistance. Is soldered to the ends of posts d. Wire 4 is arranged in slot b 
of membrane 7 and docs not contact the edges of the slot. Wire 4 is con¬ 
nected into one of the arms of a d-c Wheatstone bridge. The resistance of 
wire 4 varies with Its temperature. An Increase in the amplitude of vi¬ 
bration of membrane 7 increases (he air velocity in alot&.lTnls reduces the 
lemperatiire and. conscQuently. Ihe resistance of wire /. which ia indi¬ 
cated by the deviation of the galvanometer hand. As tip a approaches 
(he workpiece surface, the amplTludc of vlbrallon Is reduced. The mecha¬ 
nism Is set ftt the distance from (he workpiece for which the amplitude 
of vibration of tip a puls the galvanometer hand at the centre of its scale 
when the workpiece reaches Ihe required size in Ihe machining operation. 
Any change In size of the workpiece changes the amplitude of vibration 
of tip a and Is indfcalcd by the deviation of the galvanometer hand. 


24-0S85 
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PNEUMOELECTRtC MEASURING MECHANISM 
FOR WORKPIECE INSPECTION 




Compressed air is delivered through tube J into membrane-type 
pressure stabilizer 2, from where it flows around heated wire 3 
and passes to measuring head 4. Heated wire 3 is one arm of a 
Wheatstone bridge, the other three arms being nonadjustable 
resistors selected so that the bridge is balanced and galvanome¬ 
ter 5 has a zero reading when wire 3 is at its normal working 
temperature. Fine adjustments to zero are made by means of 
rheostat 5. The air now and, consequentiy, the air velocity 
vary with clearance o between the face of measuring head 4 
and workpiece 7 being inspected. This either heats or cools 
wire J. changing Its resistance and disturbing the balance of 
the bridge. The deviation of the hand of galvanometer 5 indi¬ 
cates the deviation In size of the workpiece from the specified 

value. 
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In inspecting the size of workpiece 7 measuring spindle 2 Is 
raised or lowered, changing the annular clearance a and turning 
lever 3 about fixed axis A. Lever 3 closes the contacts at 4 or 
at 5, dependIngjbn whether the workpiece is oversize or under¬ 
size. This lights the corresponding one of signal lamps b. Air 
entering chamber 7 through pipeline 5 passes through clearance 
a. The pressure In chamber 7 depends upon clearance a and is 
indicated by gauging device d (shown schematically). Thus, the 
instrument indicates both the actual size and whether the work- 
piece is larger or smaller than the permissible limits of size. 


24* 
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4666 


MULTIPLE-SCALE PNEUMOELECTRiC MEASURING 
MECHANISM FOR WORKPIECE INSPECTION 





In inspecting workpiece / mc<nsuring spindle 2 is either raised 
or lowered, simultaneously actuating four devices: pneumatic 
device J, electric-contact device 4, optical device 5 and induc¬ 
tion device 6. This indicates the actual size simultaneously on 
three scales, and signal lamps indicate whether an off-size work¬ 
piece is undersize or oversize. 










4667 


ELECTRIC-CONTACT MEASURING MECHANISM 
FOR WORKPIECE DIAMETER INSPECTION 



The mechanism is used In checking the external diameters of 
workpieces- Workpiece a is pushed into snap gauging member /, 
which has stepped anvils for several sizes. As it moves to the 
right, member / turns two-arm levers 2, carrying moving con¬ 
tacts 6. Member / moves to the right until workpiece a reaches 
the gauge slop of the corresponding size. This moves contacts 6 
to the corresponding plates d to switch on the signal device 
for the given actual size ol workpiece a. 




fNDUCTANCE ELECTRIC-CONTACT PICKUP 
MECHANISM FOR WORKPIECE INSPECTION 


CE 

M 



In inspecting the size of workpiece / measuring spindle 2 is 
raised or lowered, turning lever S about fixed axis A. This 
changes the inductance of coils ^ and 5 for which lever 3 is the 
armature. When workpiece / is undersize or oversize, lever 3 
also closes the contacts at d or 7 to light the corresponding sig¬ 
nal lamp. The changed inducinnce of coils 4 and 5 is used to 

indicate the aclual size. 
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LIQUID-TYPE PNEUMOELECTRIC PICKUP 
MECHANISM FOR WORKPIECE INSPECTION 


QE 

M 



Compressed air is admitted to both branches of liquid-column 
manometer /, which responds to a pressure difference. One 
branch ol the manometer Is connected to pressure stabilizer 2 
and the other branch, to measuring head 3. The magnitude of 
the back pressure in stabilizer 2 is set equal to the pressure in 
the measuring system of the instrument when inspecting a 
workpiece of an actual size corresponding to the middle of the 
tolerance zone. The back pressure is regulated with a cone valve. 
Membrane a keeps the liquid from being thrown upward 
into the pickup. At definite limits of size, the pressure devel¬ 
oped forces the liquid Into the left-hand branch of the manom¬ 
eter, closing contact b and corresponding contact c. 
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MERCURY-CONTACTOR PNEUMOELECTRIC 
AUTOMATIC SIZING MECHANISM 


Measuring head 2 is connected by turning pair A to lever 3, 
which turns about fixed axis B. As the diameter of workpiece / 
is being reduced in grinding, the clearance between air outlet 
nozzle 5 and the workpiece surface decreases. Measuring head 2 
is held in contact with workpiece / by spring 4. As the clearance 
decreases, the pressure of^lheair in mercury contactor d increases, 
raising the mercury level In the left branch of the contactor. 
At the end of the rough grinding operation, the mercury reaches 
contact 7. closing a circuit for switching over to the finishing 
feed. When workpiece J Is ground to the specified diameter, the 
mercury reaches contact 8, closing a circuit that switches off 

the grinder. 
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MERCURY-CONTACTOR PNEUMOELECTRIC 
AUTOMATIC SIZING MECHANISM 


CE 

M 



Compressed afr is delivered through pipeline / into chamber 2. 
The air flow is regulated by needle throttle valve 3. From 
chamber 2 the air passes through nozzle 4, set up with a small 
clearance between the nozzle face and the surface being ground 
on workpiece 5. Chamber 2 Is connected (o mercury contactor 6. 
As workpiece 5 is being ground, the clearance between nozzle 4 
and workpiece 5 Increases, air flows out of the nozzle at a higher 
velocity, and, ns a result, the pressure drops In nozzle 4 and 
chamber 2, lowering the mercury level in contactor When work- 
piece 5 is ground to the specified diameter, the mercury level 
drops below contacts a and d, breaking the electric circuit of 
electromagnet 7 so that armature 8 is released. Armature 8 is 
turned clockwise bv a spring (not shown), raising grinding wheel 
9 and stopping the grinding operation. 
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MERCURY-CONTACTOR PNEUMOELECTRIC 
AUTOMATIC SIZING MECHANISM 


CE 


M 


0 

t 


As the inside diameter of workpiece /, being ground in an inter¬ 
nal grinder, increases, bell-crank lever 2 turns clockwise about 
fixed axis A. One end of lever 2 carries a diamond tip that con¬ 
tacts the surface being "round. As lever 2 turns, its other end 
approaches nozzle 3, to which compressed air is delivered. As 
the clearance between lever 2 and nozzle S Is reduced, the air 

E ressure increases. This raises the mercury level in the right 
ranch of U-shaped tube^. When the hole being ground reaches 
the specified diameter, the mercury in tube 4 closes contacts a 
and d, tripping a relay which stops the grinder. 
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MERCURY-CONTACTOR PNEUMOELECTRIC 
MEASURING MECHANISM FOR HOLE OUT-OF 
ROUNDNESS AND TAPER INSPECTION 


Compressed air is delivered by pipeline / into chamber 2 from 
where it passes through jets a and a to measuring head S. Head 3 
has two pairs of measuring nozzles, b and by means of which 
the diameters are checked simultaneously in the bores of both 
bosses of piston 4. The axes of nozzles b and f are perpendicular 
to each other. Manometers 5 and 6 indicate the results of meas¬ 
urement on scales graduated in unitsof deviation from the spec¬ 
ified dimension. Oiit-of-roundness and taper are checked by 
airtight U-shaped mercury contactor 7, which lights lamp 8 
when the out-of-roundness and taper are within the tolerances. 
Otherwise, the mercury in the branches is at sufficiently differ¬ 
ent levels to open the contact in one branch, breaking the cir¬ 
cuit and putting out the lamp. 
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MERCURY-CONTACTOR PNEUMOELECTRIC CE 

4674 MEASURING MECHANISM FOR BAND THICKNESS 

INSPECTION _‘''J 



The band being Inspected is uncoiled from drum /. It passes 
through guide rollers 2, measuring heads S and is coiled on dri¬ 
ving drum 4. Compressor 5 delivers compressed air to the noz¬ 
zles o\ measuring heads 3 through manometric measuring instru¬ 
ment 6. Band thickness is checked at three places simultaneous¬ 
ly (at the middle and both edges). Variations In the clearances 
between the fnces of the measuring head nozzles and the band 
surface, due to variations lii band thickness, change the air 
pressure and mercury level in mercury contactors 7. When the 
band thickness exceeds the permissible value, the mercury level 
rises and closes the contact at 8; when it is thinner than the 
permissible value, the mercury level drops and opens the con¬ 
tact at P. In either case, relay 10 Is tripped. This energizes the 


winding of electromagnet //, which disengages clutch J2 in 

the drive of drum 4. 
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ELECTRIC-CONTACT AUTOMATIC SIZING 
MECHANISM 


Spindle 7, linked through lever 2 to a measuring tip that con¬ 
tacts the surface being machined, carries two contacts, 3 and 4, 
The measuring tip is held against the workpiece surface by spring 
6. Lever 7, turning about fixed axis A, carries pairing contacts, 
3 and 4, which can be adjusted by a system of screws. In the 
machining process spindle i jnoves downward, consecutively 
closing contacts S and 4 which control the speeds and feeds of 

the machine tool. 














TIME DELAY MERCURY*CONTACTOR MECHANISM 






















,4676 TIME DELAY MERCURY-CONTACTOR MECHANISM 



Cylinder / of the contactor is enclosed in a sleeve having a trun¬ 
nion about which the cylinder can rotate. When the cylinder is 
in the position shown in Fig. a, contacts 2 and 3 are open. Con¬ 
tact 2 is connected to metal conducting rod 5, htting into Insu¬ 
lating porcelain bush 4 in such a way that only short piece a of 
the rod sticks out of the bush inside the cylinder. Contact 3 is 
screwed Into thick metal bottom 6 of the cylinder. Bottom 6 is 
of special shape and forms two recesses, one surrounding porce¬ 
lain bush 4 In the form of deep cup 7, and the other forming 
concentric annular recess 8 between bottom 6 and the wall of 
cylinder /. Recess 6 is the interlocking chamber. Partition 9 
inside the c]/linder has two connecting passages, W and /), 
with small-diameter orifices 12 and 13 at their ends. The pur¬ 
pose of the orifices is to provide a sufficient time delay as the 
mercury drains from one end of the cylinder to the other. When 
the cylinder is turned 180® (Fig. 6), the mercury begins to drain 
slowly from recess 14 into cuplike recess 7 through orifice 12. 
When sufficient mercury has drained into recess 7 for the mer¬ 
cury level to reach tip o of rod 5, contacts 2 and 3 are closed. 
The time delay depends on the size of orifice and of recess 7. 
When cylinder / is turned back to the position shown in Fig. a, 
contacts 2 and 3 are opened and the mercury begins to drain 
back Into recess 14 through orifice J3. If it is necessary to close 
contacts 2 and 3 again before all the mercury has drained back 
to recess /4, this can be done because, when cylinder / is turned 
to the position in Fig. b, the mercury that did not have suffi¬ 
cient time to drain back to recess J4 (in the position in Fig. a) 
flows into interlocking chamber 8 and recess 7 begins to fill 
again with mercury from recess 14. Two safety partitions, 15 
and J6, are provided to prevent the stream of mercury from 
making accidental contact in flowing into interlocking cham¬ 
ber 8, 
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The mechanism serves to control the process o\ external cylin- 
drical grinding. Sizing caliper I, put over workpiece Is sus- 

E ended by intermediate link 2 from fixed bracket 3, which can 
c clamped in any required position on a support. Caliper / has 
two adjustable stationary reference contacts b and d. As the 
diameter of workpiece a is gradually reduced by grindings measur* 
ing spindle (sensitive contact) 4 displaces rod 5 of a two-con- 
tact electric switching device that switches the grinder over 
from rough to finishing grinding upon reaching the correspond¬ 
ing diameter, and switches olT the grinder when the workpiece 
diameter reaches the upper tolerance limit. Spring 6 raises cali¬ 
per / after it is removed from workpiece a. 
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PIEZOELECTRIC AUTOMATIC SIZING MECHANISM 

FOR GRINDING 


CE 

M 



Caliper /, mounted on the guard ol grinding wheel 6. is ad« 
vanced to workpiece a so that its three contacts, d, b and f, touch 
the surface being ground. Of the contacts, d and b are station^ 
ary reference contact points, and f is the sensitive (movable) 
contact. As the diameter of workpiece a is gradually reduced in 
grinding, contact f moves downward, displacing rod 2, on the 
end of which metal plate 3 is fastened on an insulating spacer. 
Plate 3 can be moved along the side member of yoke d by spring 
7. Piezoelectric crystal 5 is mounted on the lower member of 
yoke 4. When plate 5 compresses crystal 5, an electric charge is 
develoDed at the face of the crystal. After being amplified in 
amplifier 8, the charge is transmitted to a device that controls 
the feed of grinding wheel 6. 


25-0586 
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ELECTROMAGNETIC MEASURING MECHANISM 
FOR BAND THICKNESS AND WIDTH 
INSPECTION 


CE 



The mechanism Is Intended for continuously checking the thick¬ 
ness and width of a moving band. Live rollers / advance band 2. 
The band width Is checked by electric-contact head 3: the band 
thickness Is checked nt two points by measuring electric-con¬ 
tact heads 4. To eliminate errors due to bending of the band» 
heads 4 can tilt about fixed axes .4. 
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MOROZOV ELECTRIC-CONTACT MEASURING 
4680 MECHANISM FOR CHECKING THE WIDTH 

OF PAPER STRIP 



LJ 



The width of paper strip a is continuously checked in the paper¬ 
making process by electric signal contacts 2, spaced at a certain 
distance from one another at the surface of metal roll / over 
which paper strip a runs. The indicating devices are signal lamps 
d, Switched on by contacts 2. A series of lamps d are switched on 
depending upon the width of paper strip a which insulates 

contacts 2 from roll /. 
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INDUCTANCE PICKUP MECHANISM FOR 
WORKPIECE INSPECTION 


Measuring spindle / is held in contact with workpiece a being 
inspected by spring 2. Flange 4^ secured to uprights 5, serves 
as a thrust member for armature 6, which is held against flange 
4 by spring 7. Such a design of measuring spindle / allows it to 
move upward freely beyond the range of normal measurement. 
The contact pressure Is regulated by threaded member 8, screwed 
into flange 9. CoMs Jf are tightly fitted on cores 12. The 
magnetic circuits consist of cores 12 and 13, attached to the 
housing by Hat springs 14. The air gaps are regulated by screws 
15. The displacementfof armature 6, attached by flat spring 
(reed) 17 to flange 16, is limited by screws 18 with locknuts 10. 
Retracting lever 3 serves to raise measuring spindle / manually, 
The air gaps between armature 6 and the magnetic circuits 
consisting of cores 12 and 13 depend upon the actual size of 
workpiece a. Any change in the air gaps changes the inductance 
of coils //. Thus an instrument for measuring their inductance 
indicates the size of the workpiece. 


CE 
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ELECTROMAGNETIC MEASURING MECHANISM FOR 
WORKPIECE HEIGHT INSPECTION 


When cam / rolalcs about fixed axis A. lever 4 turns about Axed axis B 
end reciprocates pusher 7. Workpiece J. fed through feeding lube f. Is 
•dvanccQ by pusher 2 under feeler 5 on which measuring spindle IS rests. 
After being measured, workpiece 3 Is ejected by the same pusher to in¬ 
clined chute a, on which deflectors S are arranged. Deflectors $ are linked 
to armatures 7 of electromagnets S. When there are no rejects, the windings 
of the electromagnets are energized. Armatures 7 arc attracted by the 
eledromagnels and deflectors 6 are In Ihe closed position, so that work- 
piece 3 slides past them Into the finished-parts box b. If workpiece 3 Is 
undersize. Ihe winding of first electromagnet S is de-energized, spring 9 
turns armature 7 nnu deflector 3 pushes Ihc undersize workpiece into 
reject box d. If workpiece 3 is oversize, the winding of second electro¬ 
magnet 3 Is de-energized and corresponding deflector 6 pushes the over¬ 
size workpiece into the rework box. When each workpiece has been sorted, 
cam /O turns levers If and 17 about fixed axes C and O to stretch their 
springs 9 and to advance the armature of the de-ene^ized electromagnet 
to the core. When the current is switched on. the deflector of each arma¬ 
ture Is relumed to the Initial position. 
















INDUCTANCE PICKUP MECHANISM FOR WORKPIECE 
TAPER INSPECTION 


CE 







Tlio difference in height at the two ends of workpiece Is mca« 
sured by two indepcndentinductance pickups / and 2, connected 
into a differential circuit through transformer S. Measuring 
instrument 4 indicates the difference in inductance of the 
pickups and, consequently, the taper of workpiece a. 


SOLENOID-TYPE MEASURING MECHANISM FOR 
PIPE INSIDE DIAMETER INSPECTION 


Two solenoids, I and 2, are mounted on the prongs of fork S. 
intact points a and d, mounted rigidly on the prongs of fork 3 
are held against the inside surface of pipe 5 being inspected by 
spring 4, and slide along this surface. The distance between so¬ 
lenoids / and 2 varies, depending upon the actual inside di¬ 
ameter of pipe 5. If a constant voltage is applied over the coil of 
one solenoid, the current induced in the coil of the other sole¬ 
noid depends upon the distance between the coils, i.e. upon the 

inside diameter of pipe 5. 
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AUTOMATIC PHOTOELECTRIC SIZING MECHANISM 

FOR GRINDING 


CE 


M 




Measuring head / rests on the surface of workpiece a being ground, 
contacting the surface by two adjustable stationary jaws d 
and b. Measuring is aceomplished by a precision indicator. Arm /, 
mounted rigidly on hand 2 of the indicator, closes a slit in the 
partition separating the light source chamber from the photo¬ 
electric tube chamber. When the workpiece being ground reaches 
the specified size, arm f of hand 2 opens (he slit, a beam of light 
reaches the photoelectric tube and the amplifier circuit (not 
shown) changes the grinding feed (or stops the grinder) by 
means of an Intermediate relay. 






4686 


ELECTRONIC MICROMETER MECHANISM 



7 3 12 



The electronic micrometer consists of evacuated bulb /, con¬ 
taining filament which emits electrons^ and two anodes 5, 
mounted on holder 4. Holder 4 is secured m elastic bottom 5. 
During inspection of workpieces, the end of rod 7 Is displaced 
downward by various amounts. This deforms bottom 6 and 
anode holder 4 is displaced so that one anode 3 approaches fila- 
ment (cathode). 7 and the other anode Is withdrawn from the 
filament. This redistributes the electron Row inside the bulb, 
leading to a change in the state of a Wheatstone bridge of which 
two arms with variable resistance are the electron flow between 
each anode and the common cathode, and the other two arms 
are resistors 5 with constant resistance. 


it 
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4687 


ELECTR5C-C0NTACT TORQUE DYNAMOCRAPH 

MECHANISM 


CE 

M 



Rotation is transmitted from the driving shaft to the driven 
shaft through spring coupling /, whose angle of relative twist 
is proportional to the torque being measured. Torque is trans- 
mittea by springs 4, 5 and 6. Segment gear 7 is rigidly mount¬ 
ed on sleeve 2, which rotates about fixed axis A, and meshes 
with pinion 8, which rotates about axis B. Holder 9, rigidly 
mounted on pinion 8, carries a slider that slides along segments 
JO, which are insulated from one another. Each segment 10 is 
connected through current collector disk // to the recording 
instrument. This instrument consists of solenoid coils 12, whose 
styluses J3 are advanced by the current pulses so that their 
pointed ends strike plotting paper 14 through an Inked ribbon, 
registering the magnitude of the torque being transmitted. 
Styluses J3 are returned to their initial position by springs /5. 
The distances between the points along the length of the dia¬ 
gram are determined by the time Intervals between the current 
pulses produced by interrupter 16. 
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Torque is transmitted from housing /, mounted rigidly on the 
driving shaft, to sleeve 2, mounted rigidly on the driven shaft, 
through springs 5 and 6y which are prestressed by screws 7. 
The springs are arranged in a single plane between housing / 
and sleeve 2. Pen 8, rigidly mounted on sleeve 2, is displaced 
upon variations in torque with respect to the housing of record* 
er P. The recorder is mounted on housing / and the strip of 
plotting paper a runs through the recorder in the direction per* 
pcndlcular to the plane of the drawing. Also plotted on the 
paper strip, in addition to the torque curve, are time marks. 
This is done by means of an electric timer, consisting of electro¬ 
magnet 10, armature // and the holder of recording pen 72. 
Connected into the circuit of electromagnet JO is contact-type 
timer J3, which transmits current pulses at equal time intervals 

to electromagnet 10. 
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When worm 1 rotates about fixed axis A, screw 3 (Fig. g), on 
which worm wheel 2 is rigidly mounted, rotates about fixed 
axis B and displaces weight 5 along lever 4, thereby varying 
the pressure exerted by the press. By means of worm 6, rota- 
tlon of screw 3 is transmitted, at the same time, to worm wheel 
7, which rotates about fixed axis C and advances the slide of 
rheostat 8 (Fig. b). The Resistance of the rheostat is proportional 
to the pressing pressure. The measuring instrument (Fig. b) 
is graduated in pressure units. 
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PIEZOELECTRIC-TYPE CUTTING FORCE MEASURING 

MECHANISM 


CE 


M 



<3. 
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The single-point lathe tool is clamped in holder /» and the three 
components of the cutting force are] sensed by piezoelectric 
pickups 2, S and 4. Each pickup consists of two quartz wafers 
which are compressed in the direction of their electrical ^^es. 
One of the electrodes of each pickup Isa metal plate, sandwiched 
between the quartz wafers and carefully insulated from the 
other parts of the device. The second electrode is holder /. 
The vertical component (tangential force) is sensed by pickup 2. 
axial component (radial force) by pickup 3 and the lateral com¬ 
ponent (feed force) by pickup 4. 
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4691 


POTENTIOMETER-TYPE FLAP POSITION INDICATOR 
MECHANISM FOR AIRCRAFT 


CE 

M 



Pickup A of the instrument is potentiometer / along which 
slider 2 slides. Slider 2 is linked through pulley 3 and wire 
rope 4 to the flap mechanism (not shown). Upon a change in 
the position of the flaps* slider 2 is displaced, changing the re¬ 
sistances Ri and of the potentiometer arms. This changes the 
current In coils 5 and 5 of a logometer with moving magnet 7. 
The fields of coils 5 and 6 interact with that of permanent mag¬ 
net 7, turning the magnet and hand o* rigidly attached to the 
magnet, to the position in indicator B that corresponds to the 

position of the flaps. 
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4692 


AUTOMATIC PHOTOELECTRIC MECHANISM FOR 
BEARING BALL SURFACE OUALITY INSPECTION 


CE 















ELECT ROM AON ETIC REMOTE-REA DING COMPASS 

MECHANISM 


The pickup oi this system is toroidal member 4, having a uni¬ 
formly distributed open-circuit winding, which has an a-c 
supply. The winding has two taps, a and d, at angles of 120° 
and 240° from the supply input leads. Compass magnetic sys¬ 
tem (card) / is located separately, directly above toroidal mem¬ 
ber 4. Card / consists of annular magnet $ having a high mag¬ 
netic torque. The remote-reading indicating instrument has 
similar toroidal member 5, whose winding is connected with 
the corresponding sections of the winding of toroidal member 4 
in the pickup. Arranged inside toroidal member 5 of the indi¬ 
cator is round magnet 5, mounted rigidly on a common shaft 
with hand 2 (which indicates the angle of rotation of card /). 
The voltages between the sections of toroidal member 4 are 
distributed In accordance with the position of compass card I. 
The corresponding currents in the leads connecting the windings 
of toroidal members 4 and 5 affect core 6 of' member 5 in the 
indicator. As a result, moving magnet 6 turns to the position 
that corresponds to that of compass card J, 
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4694 


ELECTROMAGNETIC FLAW DETECTOR MECHANISM 

FOR RAILS 



This flaw/detector is used for testing railway rails. Movable 
detecting coil / and magnetizing coils 2, energized by direct 
current* are placed on the rail. Core J provides a closed magnet- 
ic circuit. If there are no defects in rail o* then upon uniform 
traverse of detecting coil connected to galvanometer 4, there 
is no deviation ol the galvanometer hand. If there are hidden 
flaws* (Assures or blowholes) in the rail* deviation of the galva¬ 
nometer hand indicates their location* and the amount of 

hand deviation, their size. 
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POTENTIOMETER-TYPE REMOTE-READING COMPASS 

MECHANISM 


M 














POTENTIOMETER-TYPE REMOTE-READING COMPASS 

MECHANISM 


CE 


M 


The re mote-reading compass consists of two potentiometers, / 
and 2, moving in each of which are three brushes arranged at 
angles of I2(f from one another. Brushes 3 of potentiometer / 
are connected to corresponding brushes 4 of potentiometer 2. 
The windings of a three-coil galvanometer are connected in 
the leads between the sets of galvanometer brushes 3 and 4, 
The galvanometer consists of permanent magnet 5 inside of 
three moving coils 6. If brushes 3 and 4 are at points of equal 
potential, there is no current in the connecting leads. Brushes 3 
are linked to magnetic needle 7 of the compass. When needle 7 
and, consequently, brushes 3 turn through a certain angle, pro¬ 
ducing a current in the galvanometer windings, coils 6, by 
means of lever 5, displace brushes 4 of potentiometer 2, The 
galvanometer windings are connected into the leads in such a 
way that the rotation of brushes 4 of potentiometer 2 is in the 
same direction as that of the brushes in potentiometer /. Coils 6 
of the galvanometer continue to displace brushes 4 of potentio* 
meter 2 until the brushes reach points having the same potential 
as the points of brushes 3 of potentiometer /. The angle through 
which brushes 4 turn Is equal to the angle of displacement of 
brushes 3 of potentiometer /. Thus, the angle of turn of magnet¬ 
ic needle' 7 is transmitted to a distant point. The angle of turn 
indicator is designed as a disk with a reference line and small 
Image 9 of an airplane, rigidly attached to moving coils 6 of the 
galvanometer. The kinematic diagram of the remote-reading 
compass is shown in Fig. a. and the electric circuit diagram, 

in Pig. b. 
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FERRODYNAMiC D-C AMMETER MECHANISM 


When colls /, 2 and 5 are energized, moving coll / turns. The 
electromagnetic field of stationary coils 2 and 3 is strengthened 
by permanent magnet 4. The angle of rotation of moving coil /, 
indicated by hand a, depends upon the currents in the coils. An 
ammeter with a closed magnetic circuit is shown in Fig, a, and 
one with an open circuit, in Fig. 
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GYROMAGNETIC COMPASS MECHANISM 


The principle of the gyromagnetic compass is based on the 
application of the properties of a gyroscope with three degrees 
01 freedom. The axis of the ^roscope is corrected to the direc¬ 
tion of the magnetic meridian. The reaction force of a stream 
of air is made use of to develop the directive force. The sensi¬ 
tive clement holding the compass axis in the plane of the mag¬ 
netic meridian is the magnetic system, consisting of two paral¬ 
lel magnets 3, mounted on a vertical shaft. The correction sys¬ 
tem is located on the inner frame of a gimbnl suspension, de¬ 
signed as airtight housing ) containing rotor 2. Magnetic sys¬ 
tem 3 rotates freely about a vertical axis and carries eccentric 
cam 4 under which are two air nozzles 5. protruding from hous¬ 
ing /. A line connecting the centres of the nozzles is parallel 
to the axis of rotor 2. Rotor 2 is driven by an a ir Jet flowing from 
nozzle 6. A small part of this air is directed from housing / 
through two nozzles 5 and flows out past eccentric cam 4 in 
two air jets of equal force H magnets 3 are parallel to rotor shaft 
/5. If the axis of rotor shaft 16 is not oriented along the magnet¬ 
ic meridian, one of nozzles 5 is opened more than the other and 
issues a stronger air jet. A pneumatic relay, amplifying the 
difference in pressure of the jets of air discharged by nozzles 5, 
is used to improve the sensitivity of the compass. This relay 
has two opposed receiver nozzles 7, connected by tubes to air¬ 
tight chambers 13 and M. The chambers are separated by rubber 
membrane 8, whose centre can be displaced horizontally togeth¬ 
er with rod 9 and shutter 10. Receiver nozzles 7 are subject to 
the pressure of the jets of air discharged from housing /.Mf one 
jet is stronger, the difference in pressure displaces membrane 8 
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4697 OYROMACNETIC COMPASS MECHANISM 

M 


in the corresponding direction. The major part of the air in 
housing / is discharged through channel 12 into air chamber 15 
from which it flows in two strong jets through two slotted open¬ 
ings //. Shutter W slides along these openings and closes 
them by one half when membrane B is in its middle position. 
When membrane 8 is bent to the right, shutter 10 closes the 
upper opening and opens the lower one, and vice versa. The 
air jet issued from corresponding opening // develops a reaction 
force causing precession of the gyroscope toward the magnetic 
meridian. As soon as the axis of the gyroscope coincides with 
the plane of the meridian, magnets 3 are parallel to the axis of 
rotor shaft /d, and the pressure in the receiver nozzles, as well 
as In chambers 1$ and 14, Is the same, because eccentric cam 4 
coversjthe nozzles by equal amounts. Then membrane 8 and 
shutter move to their middle position and precession of the 
gyroscope ceases because the reaction of the air jets is mutually 
counterbalanced. The horizontal direction of the gyroscope axis 
in the plane of the magnetic meridian is maintained by pendu¬ 
lum correction, similar in operation to artificial horizon cor¬ 
rection. 
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REMOTE-READING ELECTRONIC PICKUP 
MECHANISM 


CE 



A torque proportional to the quantity being measured is ap¬ 
plied to hand which carries coil a and contact b. Coil a moves 
in hollow magnet 2, and contact by located at the end ol hand / 
and connected to the grid ol triode 3, moves from one station¬ 
ary contact d to the other. Stationary contacts d supply the 

t ositive or negative bias to change the anode current oi tube 3. 

Inder normal conditions, the current In coil a is such that the 
torque It develops is counterbalanced by the torque developed 
by the quantity being measured. If this quantity and, conse¬ 
quently, the torque it develops vary, contact b of hand / turns 
to one of stationary contacts d. The anode current then begins 
to decrease or increase until the torques are balanced again and 
hand / is retracted from the corresponding contact d. Coil a 
is connected Into the anode circuit of triode 3 which is closed 
through remote indicators and recording devices (not shown) 
that are connected in series. Capacitor 4 and resistor 5 are 
connected in parallel with the grid of lamp S to build up the 
required voltage. Thus, the system supplies the line with a 
direct current proportional to the quantity being measured, 






MICROFARADMETER MECHANISM 


« aim u ai« wimccicu (ogeiner in opposnjon. Capacitance 4 Ming meas¬ 
ured Is connected in series with coil a. and reference capacitance 5 is con¬ 
nected In uries with coil d. These two circuits are connected through pro¬ 
tective resistor to winding 7 0 / electromagnet /. Winding 7 Is ihe second¬ 
ary winding of a transformer whose primary Is winding t. The current 
In winding 7 1$ Inductive: that In colls a and d Is capacitive. As a result 
of transiorraatlon. these currents are shifted In phase by so that the 
supply current In winding 7 and the current in movable system 3 are In 
phase, thereby developing a substantial torque. Since coifs a and d are 
connected in opposition, the Instrument measures the difference in cur¬ 
rents In capacitance 4 and In capacitance S. used for comparison. The 
ceuntefictlng torque, applied fo movable system 3 to which hand / Is 
flffldty attached. Is obtained eiectrlcalW, owing to (he current Induced 
In the wl^ndlng of movable system 3. The source of this current Is the 
variable field of electromagnet /. The counteracting torque developed by 
this current depends In the same way on the current In winding 2 as does 
the torque duo to the currents In colls a and d. Hand f Is set to aero by 
adjusdng armature //of Inductor 9 by means of screw /O, Inductor 9 
and resistor 9 arc connected Into the winding circuit ol coll 6. 
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4700 ELECTRODYNAMIC PERMEAMETER MECHANISM 




The permeameter serves to measure magnetic induction. The 
clectrodynamjc permearneter is based on Hie principle of an 
electrodynamic device, I.e. on the phenomenon of mechanical 
interaction of the magnetic field set up by magnetized specimen 
/ with the electromagnetic field set up by current in the winding 
of moving coil 2. As a result of this Interaction, moving coil 2 
is deviated from its equilibrium position. The angle through 
which coil 2 deviates is an indication of the magnetic induction 
of test specimen I. which is clamped in yoke 3 by screws 4. 
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The electromagnetic balance serves to measure magi^tic in* 
duction. Workpiece whose magnetic induction is to be 
sured, is inserted into magnetizing coil 2, made up of two cons, a 
and d, wound on each other and connected in series in such a 
manner that the fields they set up are opposed. When coil 2 is 
energized, workpiece J and framed are magnetized, developing 
attractive forces between the ends of steel beam 4 and the 
frame. Acting on the unequal arms of beam 4, these forces turn 
the beam about fixed axis 0. The moments of these forces can 
be balanced by means of weights f and b, sliding them along 
scale e. The attractive force between frame 3 and beam 4 can be 
determined from the masses and positions of weights/and b. 
This force is proportional to the magnetic induction. Adjusting 
screws 5 and 6 set up the amplitude of swing of beam 4. The 
balance is initially calibrated by weight /. 
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TSNfITMASH INDUCTANCE PICKUP MECHANISM FOR CE 
BAND TENSION MEASUREMENT DURING ROLLING ^ 


Two steel plates 2 with ^uide slots arc secured to bottom cover / 
of an airtight housing. Two magnetic circuits 5, with coils con¬ 
nected together by welded brass frames, can move along the 
guide slots of plates 2. Below, magnetic circuits 5 are subject to 
the force exerted by springs 3, and above, by the force exerted 
by rod S, which is rigidly attached to the movable bearing of 
the rolling mill stand. The magnetic circuits are closed by plate 

4, which is rigidly attached to plates 2. Upon changes in the 
tension of the band being rolled, leading to displacement of rod 

5. the air gap between the upper magnetic circuit and the fixed 
armature (plate ^ Is reduced and that between the lower magnet¬ 
ic circuit and the same armature is Increased. This changes the 

emf, which is indicated by suitable apparatus. 












4703 


MERCURY-CONTACT LIQUID LEVEL INDICATOR 

MECHANISM 


CE 



The lower end of pipe J is Immersed in the liquid whose level is 
to be controlled. Upon an increase in the height of the liquid 
level, the pressure in pipe J increases, compressing sylphon 2. 
Rod 3, linked to sylphon 2, turns glass mercury switch 4 about 
fixed axis A. When the contacts of switch 4 close, a signal is 
transmitted to the Indicating or recording device. The liquid 
level at which switch 4 is opened or closed is regulated by 

screws 5 and 6. 




















4704 


ELECTRICALLY POWERED LOOSE MATERIALS 
LEVEL INDICATOR MECHANISM 


cover 

removed 


Through reducing gear / an electric motor continuously rotates 
screw 5. Mounted on the upper end of tube 4 area nut and sleeve 
which has a roller sliding in fixed guides and deviating a con* 
trol wedge when it travels up or down. Tube 4, with vanes 5 
and probe 6, tends to descend by gravity along the non*self* 
locking (quick'pitch) thread of screw 5, the tube rotating in 
the same direction as screw 3. When probe 6 reaches the surface 
of the loose material, tube 4 stops descending, and when vanes 5 
interact with the material, the tube begins to rotate more slowly 
than screw 3. At this, the nut begins to rise on screw 3, lifting 
tube 4, until the resistance to rotation of the vanes Is reduced 
again, fn the upward and downward travel of tube 4, the roller 
of sleeve 2 actuates the control wedge, transmitting electric 
signals to the level control system. 
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3. MECHANISMS FOR MATHEMATICAL OPERATIONS 

(4705 and 4706) 


4705 


MACNETOELECTREC (MOVENG-COIL) ADDING 
MECHANISM FOR ELECTRICAL QUANTITIES 





This mechanism is based on the principle of a magnetoelectric 
device on whose moving coil / several windings, a, d, etc., 
according to the number of addends, are superposed. The angle 
of deviation of coil / is proportional to the sum of the currents 
in each of winding d, etc. 
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From t\oo pufse 
Transit ters 


Pulses from two transmitters are received by the windings of two 
megnetoelectric Instruments, / and 2, whose moving coils, S 
and 4, are linked to pawls 5 and 6. These pawls drive ratchet 
wheels 7 and 8, which are rigidly linked to bevel gears 9 and 
10 of bevel differential gearing //. The shaft of the carrier of 
gearing //, together with hand a, rigidly mounted on the shaft, 
turns through an angle eoual to the algebraic sum of the angular 
displacements of the shafts due to the action of the two trans¬ 
mitters* 
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4. FLOW-CONTROL AND DIRECTIONAL VALVE 
MECHANISMS (4707 and 4708) 



SPOOL-TYPE ELECTROHYDRAULIC DIRECTIONAL 
VALVE MECHANISM 


CE 

FC 




Spool J is shifted by advance solenoids 2^ switched on alter¬ 
nately. Cored of the solenoid whose winding is energized pushes 
rod 4 which shifts spool /. Fluid under pressure is delivered to 
port a. In the position shown, spool / has been shifted to the 
left and the fluid is directed to port d and further to the working 
end of the power cylinder. Fluid from the exhaust end of the 
cylinder is discharged through port b into recess f which is 
connected, like recess to the fluid tank. When spool / Is shift¬ 
ed to the right, fluid from port a is directed to port b, and 
fluid from the hydraulic system flows through port d to recess k 
and further to the tank. Channels g are provided to eliminate 
fluid leaking into spaces e at the ends of the spool. 
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4708 


ELECTRONYDRAULIC DIRECXrONAL VALVE 
MECHANISM 


CE 

FC 


3 c q' 3 



Power cylinder 


When the winding o\ one of electromagnets / is energized, the 
corresponding pilot valve (servovalve) 2 is shifted downward, 
admitting fluid under pressure to the recess between main 
valve spools 3. At this, the spools shift in opposite directions, 
admitting fluid through channels a, d and b to one of the ends 
of the power cylinder, depending upon which of electromagnets / 
is energized. The other end of the power cylinder is connected to 
the lank through channels and f\ Relief valves 4 serve to 
protect the system against excess pressure. 
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S. REGULATOR MECHANISMS (4709 through 4719) 


4709 

VACUUM-SWITCH ROOM TEMPERATURE 1 

CE 

REGULATOR MECHANISM 

Rg 



When the temperature rises, aneroid capsule filled with the 
saturated vapour of a liquid, expands. Upon reaching the preset 
temperature, rod 2 of the capsule presses operating pin 3 of 
vacuum switch 4, which controls the heating facilities, The 
temperature at which the regulator operates can be set by ad* 

justing screw 5. 
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4710 


PHOTOELECTRIC TEMPERATURE REGULATOR 

MECHANISM 


CE 





A beam oF light from source / passes through lens 2 and is re* 
fleeted by mirror 4 of galvanometer 3 to fixed mirror 5, from 
where it is reflected to phototube 6. Thermocouple 7, connected 
into a circuit with galvanometer 3y is used to measure the tem* 
perature being controlled. When the temperature varies, the 
current in the thermocouple is changed, turning mirror 4 of the 
galvanometer. This changes the illumination of phototube 6 
and. consequently, the photoelectric current by means of which 
the heating facilities are controlled. 
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MAGNETIC-COMPASS-TYPE AIRCRAFT YAW 
STABILIZING MECHANISM 


Deviation of the aircraft from the preselected course is meas¬ 
ured by a magnetic compass that actuates electromagnet /. Ar¬ 
mature 2 of the electromagnet turns through an angle proportion¬ 
al to the deviation of the aircraft from the course. The angular 
velocity of deviation of the aircraft is measured by gyroscope 3. 
Armature 2 of the electromagnet and the ring of gyroscope 3 
are linked by turning pairs to summing lever 4, to which pulses 
are transmitted by both sensing elements simultaneously or by 
each separately. When lever ^ is displaced, it shifts the spool of 
valve 5 and fluid from this valve is directed to the corresponding 
end of servomotor which controls rudder 7, Flexible feed¬ 
back is accomplished In the mechanism by means of cata¬ 
ract 8. 
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ELECTRfC-CONTACT AIR PRESSURE REGULATOR 

MECHANISM 


The fnechuiiism Is intended for controlling the air pressure in a system 
by closing or opening the circuit of an electric motor that drives an air 
compressor. In the poslllon shown of the elements of the rcgulalor, the 
compressor Is switched on. Compressed air Is delivered from the tank 
through port /, air cleaner 2 and channel 9. When the pressure In the 
system exceeds the preset value, valve member 4 Is raised, overcoming the 
resistance of spring 5 and admilting compressed air through channel 6 
to valve member 7. This relses valve member 7. overcoming The resistance 
or spring 8 and admitting air through channels 9 and /O to space a under 
piston //. As plslon // moves upward, II opens the contacts at/2. switch¬ 
ing of! the compressor. Compressed air Is discharged through hole d 
In (he piston, the hollow piston rod and holes b to the arcs formed In 
opening the contacts. The air quenches the arcs. In the upper position of 
piston //, hole 4 Is closed by component 13 , and air no longer passes through 
the hollow rod. Air from space a passes through port 7 and channel l4 
to the space above valve member 4. This equalfzes the air pressure above 
and below valve member 4. after which spring S closes the member. At 
this, air from the tank passes to space a through channels 3 and 22, and 
then through valve IS. which Is opened by the air pressure and the action 
of spring 16 . and further through channels $ and 10 . The contacts at /2 
remain open until the pressure In (he system drops to the preset value. 
Then spring 8 shifts valve member 7 downward, actuating valve /5. 
As valve tS moves downward, (t closes ihe passage between the lank and 
space a. Air from space a passes through channel iO into suace t and fur. 
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4713 


GENERATOR VOLTAGE REGULATOR MECHANISM 
FOR AN AUTOMOBILE 


CE 


R? 



The mechanism serves to maintain a constant voltage over ter¬ 
minals a of generator A when the speed of generator rotor 2 
varies. The voltage over the generator terminals is proportional 
to the rotor speed and to the magnetic Bux between poles d 
and b. Therefore^ to maintain constant voltage of the generator 
at an Increased rotor speed, It is necessary to vary the magnetic 
flux between poles d and b In an inverse proportion to the rotor 
speed. This can be done by changing the neld current of the 
generator, connecting rheostat B in series into the circuit of 
field winding 3. When rheostat lever I is turned to the left to 
increase the resistance, the held current and magnetic flux are 
reduced, thereby reducing the voltage over generator terminals 
a. A kinematic mechanism (not shown), for example, of the 
speedometer type, links rotor 2 and rheostat lever !. Shown sche¬ 
matically at the left are reverse-current relay 4 and power 

consumers 5. 
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4714 


POWER OUTPUT REGULATOR MECHANISM FOR 
A STEAM TURBINE 


CE 




Regulation is dcconipllshed by adjusting the steam distribution 
facilities ot the turbine. The sensing element of the regulator Is 
a wattmeter consisting of potential winding a and current wind¬ 
ing d, which develop a torque on aluminium disk / that de¬ 
pends upon the power output being regulated. Regulating 
rheostats 2 and 3 are used to set up the instrument. A variable 
number of turns of adjustable transformer 4 can be switched 
into the circuit of winding a ot the regulator by turning the 
drum of controller 5. At this, plates b of the controller drum 
close various combinations of contacts/, correspondingly chang¬ 
ing the voltage of the secondary winding of transformer 4. 
Aluminium disk /, turning about fixed axis A, transmits rota¬ 
tion to segment gear 7 through gear d, rigidly attached to the 
disk. Segment gear 7 turns about fixed axis B. Tie-rod 8 is 
connected by turning pairs C and D to segment gear 7 and to 
the spool of hydraulic valve 9. When segment gear 7 turns, it 
operates valve 9 of the hydraulic system that controls the steam 
distribution mechanism of the turbine. 








4715 


CENTRIFUGAL-GOVERNOR ELECTRIC-CONTACT 
PROPELLER-PITCH CONTROL MECHANISM 




Shaft A of the centrifugal governor is driven by the aircraft 
engine. By means of gear rack 3 and segment gear washer / 
of spring 2 is linked to control lever 5. Lever 5 is used for man* 
ually controlling the engine speed by varying the preload of 
spring 2. The sleeve of the governor is rigidly attached to rod 6, 
which closes one of the pairs of contacts controlline electric 
motor 7, used for changing the propeller pitch. When tne engine 
runs at the preset speeo. rod 6 is in its middle position and both 
pairs of contacts are open.When the engine speed increases, rod 6 
moves upward, closing the contacts at a, electric motor 7 be¬ 
gins to rotate, increasing the propeller pitch and, thereby, re¬ 
ducing the engine speed. WhenHhe engine speed drops, the con¬ 
tacts at b are closed and electric motor 7 rotates in the reverse 
direction, reducing the propeller pitch. 
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Winding / is connected to axle A of lever 2 and to contact a. 
Contact a is secured on lever 3, which is connected by a turn¬ 
ing pair to slider 4. Slider 4 carries contacts b and c. Lever 3 
Is linked to the sleeves of centrifugal governors 5 and 6, which 
are driven by their corresponding engines. Contacts b and c 
are connected to contact d on guide 7 along which lever 2 slides. 
This lever is turned by the bending of membrane 8, mounted in 
chamber 9, connected by tubes transmitting the static and dy¬ 
namic air pressure from pilot tube 10. After take-off, the dynam¬ 
ic pressure of the air is sufficient to close the contacts at d by 
lever 2. When the speed of one of the aircraft engines drops, 
lever 3 turns and closes contacts a and ^ or a and c, winding / 
is energized and the symmetrical engine is switched off. If the 
speeds of the engines vary synchronously, lever 3 moves with 
slider 4 without turning and closing cither of the two pairs of 

contacts, a and ^ or a and c. 



ELECTRIC-CONTACT PROPELLER-THRUST 

CE 

4716 

SYNCHRONIZER MECHANISM FOR 


MULTIENGINED AIRCRAFT 

Rg 





TYAGUNOV PAPER PULP CONSISTENCY REGULATOR cE 
4717 MECHANISM WITH A VARIABLE-SPEED ELECTRIC 

MOTOR RS 



A certain amount ot paper pulp U delivered by pipeline t to overflow box 
7 with partlllon o. wnich serves to maintain a constant level of the pulp. 
Surplus pulp drains oul through pipeline J. From the other half of over¬ 
flow box 7 fhe pulp (lows down into vessel 4 from which II flows out freely 
through pipeline 5. Vessel 4 is mounted on plate-1 Ike lever 6. which rests 
on knife-edge A and is supported by spring 7. The free end of lever 6 
operates as a shutter for noule S. to which liquid Is delivered by pump 9, 
Tne liquid returns to the pump through pipe tO. A part of the liquid Is 
delivered to servomotor H. whose piston /2 has Us rod linked to valve i4 
of the water supply pipeline. When the consistency of the pulp increases, 
the weight of vessel 4 also increases and (he shutter approaches noszle 6. 
This Increases the resistance to the flow of liquid and ine pressure of the 
liquid delivered by pump 9 also increases. At this, piston t7 Is moved to 
the left by the pressure of the liquid, overcoming the resistance of spring 
/5 and opening valve 14. This Increases the amount of water delivered 
for mixing with the paper pulp. Upon a decrease In consistency, the ele¬ 
ments of the regulator operate in the reverse direction. The regulator is 
set up to the required consistency by changing the speed of electric molor 
/5. This is done by turning the lever of rheostat connected Into the 
power supply circuit of motor t$. The scale of voltmeter t7 Is graduated 
In per-cent consistency. A change In the speed of motor /5 changes the 
liquid pressure In the system, piston 12 Is displaced and valve /¥ is turned 

lo a diflercnl position. 
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The lloal chamber is connected by tubes I and 6 to the vessel 
in which the level is to be controlled. Holder 2 carries Hoat 5. 
The float chamber is sealed by sylphon 5. which allows holder 
2 to be turned. Moisture-proof housing7contains microswitch 4 
whose pin is actuated by the right end of holder 2. When the liq¬ 
uid level rises above or drops below the axis of the instrument, 
the contacts of microswilch 4 are switched over by holder 2. 
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POLYAKOV ELECTRIC-CONTACT PAPER PULP 
CONSISTENCY REGULATOR MECHANISM 


4719 
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POLYAKOV ELECTRIC-CONTACT PAPER PULP 
CONSISTENCY REGULATOR MECHANISM 


The principle of the regulator is based on the change in the path 
of a stream of paper pulp flowing out of a small hole when the 
head is maintained constant but the pulp consistency varies 
Paper pulp is delivered by pipeline I lo vessel 2 from which a 
stream out through tube 5, having three branches, into 
V. When] the pulp is of the proper consistency, it flows 
out through branch ainto cell 5 from which it drains down through 
pipe When (he pulp consistency is above the normal value 
the stream flows out through branch d (before cell 5) into fun¬ 
nel 7 and through tube 8 into cup P, which has a hole at its 
lower end. The increased weight of cup 9 turns disk JO clockwise 
about fixed ax is .-4. depressing key 12. The key is pressed against 
contact //, switching on an electric motor, which lowers a shut¬ 
ter to reduce the amount of paper pulp being delivered to the 
facility For mixing it with water. This reduces the consistency 
to the normal value. After the pulp drains out of cup $ through 
A* 1 ?. returns to the equilibrium position. 

At this, disk JO is turned clockwise by counterweights/5 open¬ 
ing the contacts at 7/ and switching off the electric motor. 
When the pulp consistency is too low, the stream passes cell 5 
and fiows through branch b and tube J4 into cup IS. This turns 
disk 10 counterclockwise so that its pin e depresses key J6 
forcing It against contact J7. As a result, the direction of the 
current IS reversed In the poles of the electric motor. The motor Is 
reversed, raising the shutter and Increasing the amount of paper 
pulp supplied for mixing until the required consistency is re¬ 
stored. the stream of pulp flows into cell 5 and the electric motor 

is switched off. 



6. DRIVE MECHANISMS (4720 through 4726) 


4720 
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ELECTROMAGNETIC DRIVE MECHANISM OF AN 

elastic-link;oscillating electric motor 


CE 

Dr 



When the windings of rotor /, rotating about fixed axis A. are 
energized, stator 2 of the electric motor has an oscillating motion 
due to the magnetic field set up by electromagnets 4 and the 

action ot springs 3. 


4721 


ELECTROMAGNETIC TURNING MECHANISM 


CE 

Dr 



When crank / is rotated about fixed axis 5, the windings of 
electromagnets 2 are consecutively energized and de-energizeo. 
This turns armature 3 about fixed axis A. 
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4722 


ELECTROMAGNETIC ELASTIC-LINK COMPRESSOR 

DRIVE MECHANISM 


CE 

Dr 


When the winding of electromagnet J is alternately energized 
and dc-energized, compressor piston 2 is reciprocated along axis 
X'X by the action of the magnetic held of the electromagnet and 

that of springs 3. 
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4723 


ELECTROPNEUMATIC CROUP CONTROLLER DRIVE 

MECHANISM 


Cylinder / contains two pistons 2. linked together by gear rack 
3, which meshes with gear 4, turning about fixed axis A. Elec¬ 
tromagnetic valves 5 and 6 are arranged at the two ends of 
cylinder /.The coils of these valves are connected into the control 
circuit. When the coils of the valves are not energized, valve 5 
connects the left end of cylinder / to the compressed air receiver, 
and valve 6 connects the right end of cylinder / to the atmosphere. 
Thus, when the coils are not energized, pistons 2 are in their 
extreme right-hand position. When the coil of electromagnetic 
valve 6 is energized, the valve connects the right end of the 
cylinder to the compressed air receiver. At this, the pistons re¬ 
main in their right-hand position. When the coil of electromag¬ 
netic valve 5 is energized, the valve connects the left end of the 
cylinder to the atmosphere. Then pistons 2, together with gear 
rack 2. travel to their extreme left-hand position, rotating gear 4 
and the drive shaft. By alternately energizing the coils of valves 
5 and d, intermittent reversing rotation of the shaft can be 

obtained. 















to armature 2 of ekclromagnel / Is valve spool 3. which conirols 
th« fluid supply \o hydraulic motor 4. At (he preset speed of electric motor 
ff. (he pulling force of electromagnet / Is counterbalanced by (he weight 
pi soool 3 and (he force exerted by spring 5. Any variation In motor speed 
leads to a displacement of spool 5, which admits fluid io one or the other 
side of vane 6 in hydraulic motor 4. The fluid Is delivered by continuously 
operating gear pump 7. Rotation of vane ^ also rotates the slider of field 
rheostat 17. The piston of damper //is linked to armature 2 through lever 
9 and spring iO. The shaft of vane S carries eccentric cam /2. which actu¬ 
ates piston /3. When the speed of electric motor /6 is reduced, the down¬ 
ward shift of spool 3 leads to clockwise rotation of vane 6 and. consequent¬ 
ly. of cam /2, The llQiild compressed In space /4 by piston /3 leaks out 
slowly through needle flow-conirol valve /S. As a result, displacement of 
piston iS leads (o displacement of piston // and spring /o Is compressed. 
The force of spring /t? is Irnnsmilted by lever 9 to armature 2, forcing the 
armature to return to Its Initial position. This force Is proportional to the 
speed of rotation of the shaft of hydraulic motor 4 an^, consequently, to 
the velocity of the stlder of field rheostat /7. 


28-0585 
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4725 


RESHETOV ELECTROPNEUMATfC DRIVE 
MECHANISM 


CE 

Dr 


/ 



Cylinder i contains two pistons 2y linked together by a rod 
consisting of two narrow longitudinal plates between which two 
rollers^ are mounted. Shalt a runs in bearings of the housing 
and passes through slots in the narrow plates of the piston rod. 
Three-lobed cam ^ is rigidly mounted on shaft a, rotates about 
fixed axis A and is arranged between the narrow plates of the 
piston rod. Electromagnetic valves 5 and 5 are arranged at the 
two ends of cylinder / with the coils of the electromagnets con- 
nected into the control circuit. When neither coil is energized* 
the two valves connect both ends of the cylinder with the atmos¬ 
phere. When the coil of left-hand valve 5 is energized* the valve 
member is shifted downward, connecting the left end of cylin¬ 
der y with the compressed air tank. The compressed air shifts 
pistons 2 to the right so that left roller S turns cam 4 and shaft 
a clockwise. Rotation continues until left roller 3 reaches the 
recess between two lobes of the cam. At this, right roller 3 Is 
slightly above the point of the third lobe. No further rotation 
occurs while the coil of left-hand valve continues to be energlz* 
ed. Cam 4 continues to rotate in the same direction (clockwise) 
when the coil of left-hand valve 5 is de-energized and that of 
right-hand valve 5 is energized to connect the right end of 
cylinder / to the compressed air tank and the left end to the 

atmosphere. 
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4726 


SOLENOID DRIVE MECHANISM 




To regulator 
controls 


Armature 2 is suspended from spring / and is normally in the 
upper position. When the winding of electromagnet 3 is ener¬ 
gized, armature 2 is pulled downward. The lower end of the ar¬ 
mature bears against fiat spring 4. turning lever 5 and deviating 
3 valve nozzle by means of rod 6. The jet valve nozzle is 
linked to the control mechanism of a regulator. 
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7. SORTING AND FEEDING MECHANISMS 
(4727 through 4731) 

AUTOMATIC ELECTROPNEUMATIC BALL SORTING CE 

MECHANISM cp 












AUTOMATIC 


4727 


ELECTROPNEUMATJC BALL SORTING 
MECHANISM 


CE 

SF 


Balls aroll along tube / and arc held up by step d.When the wind¬ 
ing of electromagnet 3 is energized^ armature 2 is pulled down¬ 
ward and pusher 4 lifts the ball so that it drops into tube 5 
where it is slopped by flat spring 6. When the winding of elec¬ 
tromagnet 7 is energized, slider 8 shifts upward with the ball 
to its upper position in which the ball is measured. The ball is 
located by a recess in slider 8. The ball being measured is ad¬ 
vanced into output nozzle P of a pneumatic gauging instrument 
through whose inlet jet 10 compressed air is delivered. The 
pressure in the system of this instrument varies in accordance 
with the actual diameter of the ball. This pressure bends mem¬ 
brane !l a corresponding amount to the right, turning bell-crank 
lever /2 along the series-connected contact plates of rheostat /5, 
When measurement is completed, the winding of eleclromagncl, 
7 is de-energized and slider 8 descends to its initial position. 
Flat spring 6 ejects the measured ball into tube i4, where the 
ball turns lever /5, closing contacts and thereby de-energizing 
the winding of electromagnet 3. The measured ball drops into 
swivelling chute )$, which turns to corresponding box 17 for 
balls of the given actual size range. The chute is turned by coil 
iS which has a d-c supply through rheostat Depending upon 
the position of lever /2 (I.e. on the actual diameter of the ball), 
the current in coil 18 has a definite magnitude, as a result of 
which chute 16 turns through a definite angle, overcoming the 
resistance of a spiral spring. The coil and chute are locked in the 
required position by lever 2P and electromagnet 19. The winding 
of this electromagnet is energized before measurement is com¬ 
pleted to prevent the turning of the coil together with lever 12 
after the pressure drop Inat occurs when measurement Is 

completed. 
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4728 


ELECTRfC-CONTACT NEEDLE JNSPECXrON AND 
SORTING MECHANISM 



The mechanism is intended for rejecting crooked sewing nee¬ 
dles. From magazine a needles d drop Into the slots of drum /. 
and from the drum into radial slots b of horizontal disk 2. Disk 2 
carries the needles away in its slots, with the needles sliding 
along stationary steel disk 3, under disk 2. From above, the 
needles are pressed against disk 3 by rubber segments 4. Owing 
to the high coetlicient of Friction between needle d and rubber 
segment 4 and the low coefficient of friction between needle d 
and steel disk 3, the needle is turned when it passes under insu« 
lated jaw e. If the needle is crooked, it contacts jaw a, closing an 
electric circuit for switching on a mechanism that opens shutter/ 
of a hatch through which the crooked needle is ejected. 





4729 


JNDUCTANCE-TYPE BAR INSPECTION AND SORTING 

MECHANISM 


CE 

SF 



When crank / rotates about fixed axis A, slotted lever 2 oscil* 
lates about fixed axis B and reciprocates slider 3. A pusheri 
linked to slider feeds bars a being inspected one by one from 
magazine to V-block d under measuring spindie / of electrical 
inductance inspecting device 5. According to the actual diame- 
I ter of bar a, the corresponding electronic relay is tripped when 
it receives the current pulse ffom instrument 5. The relay con¬ 
trols shutter 6, positioning it according to results of measure¬ 
ment. When the pusher advances the next bar, the measured bar 
drops into corresponding sorting box 4. 
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4730 


AUTOMATIC PHOTOELECTRrC PISTON-RING 
INSPECTION AND SORTING MECHANISM 


CE 

SF 


2 a 



Piston rings / being Inspected and sorted arc stacked between 
guide posts fland are pressed downward by weight 2. Connecting 
rod driven by an electric motor, .eciprocates slide 4. Lugs on 
the slide engage the rings one by one and push them between 
two measuring jaws, 5 and 6. Upper jaw 5, adjusted by a screw, 
is set In accordance with the ring thickness tolerance. Lower 
jaw 5, linked to lever system 7 and 8, is displaced with respect 
to the upper jaw by an amount corresponding to the actual 
thickness of ring I being inspected and sorted as it passes be¬ 
tween jaws 5 and 6. Mirror d, mounted on lever 5, turns about 
fixed axis 0 to a position corresponding to that of jaw 6 in 
measuring ring /. A beam of light from source 10 is reflected 
from mirror d to one of five selenium photocells //. The cur¬ 
rent produced in the photocell Is directed to amplifier 12. Accord¬ 
ing to the actual ring thickness, a definite photocell is illumi¬ 
nated and the winding of the corresponding electromagnet IS 
is energized, operating the corresponding shutter 14. This opens 
one of the holes in chute b onto which the measured ring is eject¬ 
ed, and the ring drops through the hole into the corresponding 
sorting box. In the case of a reject, the system fails to operate, 
all the holes remain closed, and the rejected ring slides down 
the chute into the reject box. 
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4731 


AUTOMATfC ELECTROMAGNETIC WORKPIECE CF 
INSPECTION AND SORTING MECHANISM 



1i 12 15 lit 15 


This mechanism is Intended for checking the diameter and out- 
of-roundness of cylindrical workpieces, which require that the 
workpiece be turned In the process of Inspection.Workpiece a is 
fed from a magazine to rotating drum 6, which contains magnet 
d of segment shape, Drum 6 is driven by electric motor / through 
worm W, worm wheel //, and gears J2 and 13. Rolling down 
on drum 6, workpiece a is stopped by measuring jaws 5, mount¬ 
ed on lever 2. Owing to the action of magnetic segment d in 
rotating drum 6, workpiece a is rotated between the jaws, dis¬ 
placing lever 5. which makes contact wilh screws 4. At the 
end of the inspection operation, lever 2 is raised and, in accord¬ 
ance with the results of measurement, electromagnet 7 turns 
shutters 8 and 9, directing the workpiece to the corresponding 
chute. Feeding of workpiece a from the magazine is controlled 
by lever 14, which is oscillated by cam J5. Cam J5 turns together 

with drum 6. 
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8. CLUTCH AND COUPLING MECHANISMS 
(4732, 4733 and 4734) 


4732 


ELECTROMAGNETIC CLUTCH MECHANISM 


A current pulse trips starting relay p, attracting armatures a 
and b, and holding them due to the current from battery B 
through relay p and contact K to the earth. Current from bat¬ 
tery Bi energizes winding C. The magnetic flux set up by wmd- 
ing C slides cylindrical member I to the right along the shaft 
of the driven link, forcing it against disk 5, which is rigidly 
mounted on driving shaft A. When disk 2 rotates, it drives 
shaft D. A cam on the shaft opens the circuit and switches off 
the relay. At this, current from battery Bi energizes winding 
C,. This disengages shaft D because cylindrical member I is 
pulled away from disk 2 and is shifted to the left. 
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4733 


ELECTROMAONETrC REVERSING CLUTCH 
MECHANtSM 


Electfomagnels 2 and 4, having exciting windings, rotate in 
opposite directions. Depending upon which of the windings is 
energized through contact rings 5, armature which can slide 
along shaft / on feather key o, is attracted to either right-hand or 
left-hand electromagnet, 4 or 2, thereby enabling the rotation 

of the shaft to be reversed. 
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4734 


ELECTROMAGNETIC REVERSING CLUTCH 
MECHANISM 



Shaft / rotates about fixed axis A. Bevel gear 2, rigidly mount¬ 
ed on shaft meshes with hollow bevel gears 6 and S, which 
contain fixed electromagnets 5. The housings of the electromag¬ 
nets are rigidly mounted on common sleeve S, held against ro¬ 
tation by a partition 7, which is rigidly mounted in housing J/. 
Armatures /O slide along driven shaft 4on Feather keys. When 
the winding of one of electromagnets5 is energized, correspond¬ 
ing armature /O is attracted and held up against friction sur¬ 
face 9 on the end face of bevel gear 6 or S without touching sta¬ 
tionary electromagnet 5. At this, rotation of shaft 4 is engaged 
in the corresponding direction. When the winding of one elec¬ 
tromagnet 5 is de-energized and the winding of the other elec¬ 
tromagnet is energized, the direction of rotation of driven 

shaft 4 is reversed. 
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9. BRAKE MECHANISMS (4735) 


4735 


ELECTROHYDRAUUC BRAKE ACTUATING 
MECHANISM 


I 



Piston 2, linked to centrifugal pump 5, travels in cylinder 
which is filled with a liquid. Through spline shaft 4, the impel- 
ler of pump 3 Is linked to sleeve 5 of the shaft of electric motor 
6, mounted on the cover of cylinder /. When motor 6 is switched 
on, pump 3 delivers liquid from the upper end of cylinder / to 
the space under piston 2. This increases the pressure under the 
piston and it travels upward, raising columns 7 and crosspiece 8, 
which controls the brake shoes. When motor 6 is switched off. 
the pressure under piston 2 drops. Piston 2 is moved downward 
by a weight on the Wake or by a spring (not shown) and returns 
to its initial position. At this, the liquid ffows into the upper 
part of cylinder / through passages 9 and /O. 
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10. MECHANISMS OF OTHER FUNCTIONAL DEVICES 


(4736 through 4745) 



AUTOMATIC MERCURY-CONTACTOR 

CE 

4736 

COUNTERWEIGHT 

FD 


SHIFTJNG MBCHANISM FOR A FLOATING CRANE 



U-tube y, fastened to a transverse bulkhead inside a pontoon of 
the floating crane, Is filled with mercury in which electrodes 2 
and 3 are immersed. These electrodes are connected by leads 
to two coils, 4 and 5, which are connected into the general cir* 
cult. A lead is also connected to the mercury at the bottom of 
tube J. When there is no roll or very little, the electrodes of 
both coils close circuits. Upon roll through a certain angie 6, 
exceeding the permissible value, the circuit of coil 4 is broken. 
Valve spool 5, whose rods have ends which are cores of the coils, 
is shifted to the right. This turns rotary valve 7 and disconnects 
passages a and d. Fluid delivered by the pump to the valve of 
spool 6 is admitted to the right end of cylinder 8, displacing 
piston 9 to the left. This switches on the starting rheostat (not 
shown) and an electric motor starts to shift the counterweight 
in the corresponding direction (to the left in the case considered) 
until the roll angle is reduced and electrode 2 closes the circuit 
of coil 4. Coil 4, being energized, shifts spool 6 back to the mid¬ 
dle position and rotary valve 7 connects passages a and d.^ The 
compressed one of springs 10 returns piston 9 to its middle 
position. The action is similar upon roll in the opposite di¬ 
rection. 
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4737 


ELECTROKYDRAl)Lie WINDOW^OPENER 
MECHANISM FOR AN AUTOMOBILE 


Gear pump 5, driven by reversible electric motor 6, pumps the 
brake fluid from tank 8 to the one of working cylinders 10, 
or vice versa, whose electromagnetic valve 7, admitting fluid 
to the particular cylinder, is opened by change-over switch I. 
When the Ihumbpiece of switch I is pushed upward, pump 5 
delivers fluid to working cylinder W and raises window glass U 
by means of piston 2, linked to a system of levers 4 and 12, in 
the form of scissors, and overcoming the resistance of lowering 
spring 3.When the thumbpiece of switch / is pushed downward, 
pump 5 pumps the fluid out from under piston 2, and window 
gla» JJ is lowered by powerful spring S. Partition window glass 
13 is raised by two levers, 14 and 17, by means of meshing gears 
1$ and J6 with spiral springs 18 and J9. Theraisingand lower¬ 
ing of glass 13 is controlled from either of two switches 20. 
Thermal bimetallic strip relay 21 and reversing and interlocking 
relay 2 are provided in the circuit for remotely switching motor 6 
on in either direction to raise or lower the window glasses and to 
protect the system against simultaneously switching on motor 6 

in both directions. 
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4738 


VACUUM-OPERATED AUTOMATIC SPARK ADVANCE 
MECHANISM FOR ENGINE IGNITION 




The mechanism serves io set the required angle of spark advance 
in the ignition in accordance with engine load as characterized 
by the degree the throttle valve of the carburettor is opened, 
when the throttle valve is completely open (maximum load), 
the vacuum in carburettor connection 7 is tow and spring 4 
bends diaphragm 1 to the left, turning disk 2 counterclockwise 
by means of lever 3. Disk 2 1$ inside a housing and turns togeth¬ 
er with cam 8. This turns lever 9 with its contact to the posi¬ 
tion for retarded ignition (sparking). When the throttle valve 
is closed to some extent, i.e. with a drop In the engine ioad, the 
vacuum in carburettor connection 7 increases, diaphragm / 
bends to the right, turning disk 2 toward a position of greater 
spark advance. The limits of spark advance are preset by means 
of lug 5. rigidly attached to the housing and locked in a delinite 
position by setscrew 5. Operating in parallel with the vacuum- 
operated automatic spark advance device is an automatic cen¬ 
trifugal governor (not shown) which changes the firing point of 
the ignition in accordance with the change in the engine speed. 
The actual spark advance angle is the sum of the spark advance 
angles set up by each of these automatic devices. 
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ELECTROMAGNETIC DOUBLE-ACTING FLOATING- 
PISTON GAS PUMP MECHANISM 


CE 

FD 



Two pistons 2 Roat in U-tubc / filled with mercury. The pistons 
al^ operate as armatures reciprocating In the magnetic fields 
up by windings 5. These windings are alternately connected 
into the circuit of battery 4 by means of mercury contactor 5, 
controlled by pendulum 6. Contactor $ alternately closer and 
opens the circuits of each coil 3, energizing and de-energizing 
the coils. At this, armatures (floating pistons) 2 reciprocate ver¬ 
tically, imparling motion to the mercury in U-tube /. As a 
result, equal volumes of gas are pumped in the direction of the 
arrows through valves 7 and 3. The oscillation of pendulum 5 
IS maintained by coll 9, which is energized periodically by 
current from common battery 4. 


29-0505 
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ELECTROMAGNETIC TELEGRAPH APPARATUS 
VIBRATOR MECHANISM 



Vibrator / alternately closes and opens the circuits o! electro¬ 
magnets 2 and 3 of phonic wheel 4, rotating about fixed axis At 
thereby providing for uniform rotation of the wheel. Upon oscil¬ 
lation of the vibrator, its prong Cj periodically closes Its pair 
of contacts, closing a circuit that energizes the winding of elec¬ 
tromagnet 5. The current magnetizes core 6, which attracts 
prongs Cl and C«, spreading them outward (away from each 
other). This opens the contacts at winding 5 Is de-energized, 
the prongs move toward each other again, and the contacts at k 
are closed again. Thus, winding 5 is energized by an intermittent 
current, which oscillates the prongs of vibrator /. In its oscil¬ 
lation, prong Cl alternately closes and opens the contacts at 
ki and ki, alternately energizing and de-energizlng the windings 
of electromagnets 2 and 5, and imparling continuous rotation to 
phonic wheel 4. Electromagnets 7 and 8 serve to regulate the 
frequency of oscillations of vibrator t within narrow limits. 
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FLEXIBLE-LINK RESISTANCE BOX MECHANISM 
FOR AN ELECTRICAL INSTRUMENT 


CE 

Ft 



More or less resistors 3 can be disconnected frbm or connected 
into the circuit by inserting (or removing) plugs / into the 
sockets of plate 2 of the resistance box (plug rheostat). At a 
constant voltage of power source (battery) 4, this change In re¬ 
sistance changes the current In the circuit. Varying with the 
current is the temperature of wire filament 5, which has a high 
temperature coefficient of thermal expansion. As it becomes 
heated, filament 5 lengthens and is bent downward by spring 6. 
As spring 6 moves to the left, it pulls silk thread 8, which turns 
pulley 7, Hand c, rigidly mounted on pulley 7, is turned about 
fixed axis A by an amount that indicates the resistance connected 

Into the circuit by the box. 


29* 
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When cams / rotate about fixed axis current interrupters 2 
are periodically opened, as a result of which an electromotive 
force (emf) is Intiuced in primary und secondary windinp, 3 
and 4, of the magneto armature (not shown). The intensity of 
this induction is raised by the provision of capacitors 5. The 
emf is transmitted by current distributors 6 to the electrodes 7 
of spark plugs, producing spark discharges that ignite the fuel 
mixture in the cylinders of the engine. Change-over switch o 
serves to switch both magnetos on or off, or each separately. 
Leads from the ends of the primary windings of the magnetos 
are connected to switch 8. Handle 9 of the switch, turning 
about fixed axis B, can be indexed by a spring In four positions, 
providing for different combinations in which the ends of the 
primary windings are grounded to the chassis, or Frame, of the 

automobile. 
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MAGNETO IGNITION MECHANISM OF AN ENGINE 


CE 



QrounO 

When cem / rotates about fixed axis current interrupter 2 Is 
periodically opened, as a result of which an electromotive Force 
(emf) is induced in primary and secondary windings> 3 and 4., 
of the magneto armature (not shown). The intensity ot this 
induction is raised by the provision of capacitor 5. The emf is 
transmitted by current distributor S to electrodes 7 of the spark 
plugs, producing spark discharges that overcome the resistance 
of spark gaps a and ignite the fuel mixture in the engine cylin* 
ders. Switch & turns off the ignition. When switch B is closed, 
primary winding B is grounded directly to the chassis, or frame, 
of the automobile, bypassing interrupter 2. As a result, the 
opening of the interrupter does not break the primary circuit, 
and an emf sufficient to initiate spark discharges is not induced 
in secondary winding 4. A special safety device, protective 
spark gap 9, is provided to protect the insulation against break¬ 
down when the Induced voltage in secondary winding 4 Is 
considerably higher than in normal operation of the magneto. 
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ELASTIC-LINK ELECTRIC AUDIBLE SIGNAL 

MECHANISM 



When the coil of electromagnet / is energized, armature 2 is 
attracted to the electromagnet, bending membrane 3 to the left 
and opening the contacts of interrupter 4 by means of rod a. 
Resistor 5, connected In parallel with interrupter 4, reduces the 
current in the winding of electromagnet / so much that armature 
2 and membrane 3 return to their previous position owing to 
the elasticity of the membrane. This^agaln closes the contacts of 
interrupter 4, etc., leading to rapid oscillations of membrane 3, 

producing the sound. 


PNEUMOELECTRIC LIMIT SWITCH MECHANISM 


The closing of control contacts 
/ is accomplished by admitting 
compressed air above piston 3. 
The contacts are opened by 
spring 2 when the air is swit¬ 
ched off. 
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INDEX 


Accelerometer mechanism, induc¬ 
tion, 37 

Adding mechanism, magnetoelec¬ 
tric (moving-coil), for elec¬ 
trical quantities, 414, 415 
Ammeter mechanism, 
d-c, ferrodynamre, 404 
electrodynamic, 100 
electromagnetic, 102 
thermocouple, lOI 
Analog computing mechanism, 
universal electrodynamic, 
120 

Audible signal mechanism, elas¬ 
tic-link electric, 454 
Automatic gauging mechanism, 
electropneumatic, for car¬ 
burettor jet inspection, 364 
Automatic mechanism, 
lever-cam electric-contact, for 
piston ring inspection and 
sorting, 222 

photoelectric, for bearing ball 
surface quality inspection. 
399 

Automatic press stopping mecha¬ 
nism, lever-type electric-con¬ 
tact, 261 

Automatic sizing mechanism, 
electric-contact, 381 
electric-contact, for grinding, 
121. 364 

lever-gear electric-contact, for 
a grinder, 291 

lever-type electric-contact, For 
a grinder, 189, 190 
mereury-contaclor pneumoelec¬ 
tric, 376, 377, 378 
photoelectric, For grinding, 392 


piezoelectric, for grinding, 385 
pneumoelectric. 369 

Band thickness gauge mechanism, 
lever-type electric-contact. 
191 

Beil mechanism, electric, 129 
Brake actuating mechanism. 445 
Brake mechanism, lever-type elec* 
tromagnetic, 223-228 
Braking'mechanism, telegraph ap¬ 
paratus, 130 


Carriage mechanism, lever-ratch¬ 
et, for telegraph apparatus, 
256 

Chistyakov, 88 

Circuit breaker mechanism, cam- 
lever, 234 

Clock winding mechanism, 
gear-type threaded-sleeve elec¬ 
tric, 312 

ratchet-type electromagnetic, 
314 

Clockwork mechanism, ratchet- 
type electric, 315 

Clutch engaging mechanism, re¬ 
versing, 109 

Clutch-gear mechanism, lever- 
ratchet, with an electromag¬ 
netic cutout, 233 

Clutch mechanism, 
electromagnetic, 442 
lever-type electromagnetic, for 
automatically stopping a 
press. 259 
magnetic, 110, 111 
nonreversible magnetic, 112 
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Clutch mechanism, 
reversing, electromagnetic, 443, 
444 

reversing, friction-gear electro¬ 
magnetic, 327 

Commutator mechanism, Flizcr 
lever-cam, 265 
Compass mechanism, 
gyromagnetic, 405 
magnetic, 65 

remote-reading, electromagnet¬ 
ic, 400 

remote-reading, potentiometer- 
type, 402, 403 

Compensating mechanism, grind¬ 
ing wheel wear, cam-gear 
electrical, 337 

Contacting mechanism, pendulum- 

a t synchronous, 246 
OT mechanism, 
lever-type, 231 
lever-type d-c, 248 
lever-type scries, 249 
lever-type timing, 247 
Control mechanism, 

photoelectric, for switching 
over from rapid tool ap¬ 
proach to working feed, 134 
propeller-pitch, centrifugal-gov¬ 
ernor electric-contact, 424 
Controller mechanism, 
cam-lever, 236 
electric, 107 

electric-contact, for multiple 
machine tool operation, 131 
Corrector box mechanism, gear- 
type magnetic, 336 
Counter mechanism, telephone 
conversation, ratchet-type 
electromagnetic, 334 
Coupling mecnanism, magnetic, 
112 

Current amplifier mechanism. Ic- 
ver-type, of a printing de¬ 
vice, 2^ 

Current distributor mechanism, 22 
Current interrupter mechanism, 
lever-type, 240 
lever-type automatic, 231 
Cutout mechanism, 
bimetallic-strip thermal, 24 
lever-ratchet electromagnetic, 
232 

linkwork electromagnetic, 252 
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Depth control mechanism, elec¬ 
tric-contact, for surfacing 
mines, 122 

Diameter checking mechanism, le¬ 
ver-type electric-contact, for 
cylindrical workpieces, 207 

Directional valve mechanism, 
electrohydraulic, 417 
five-way two-position spool- 
type double-solenoid pilot- 
operated pneumatic, 20 
five-way two-position spool- 
type single-solenoid pllol- 
operated pneumatic, 19 
spool-type electrohydraulic,416 
three-way two-posiiion plun¬ 
ger-type single-solenoid pi¬ 
lot-operated pneumatic, 12, 
13 

three-way two-position plun¬ 
ger-type solenoid-operated 
pneumatic, 16, 17 
two-position plunger-type dou¬ 
ble-solenoid pitot-operated 
pneumatic, 14, 15 
two-way two-position plunger- 
type solenoid-operated pneu¬ 
matic, 13 

Door lock mechanism, elevator 
shaft, lever-type, electric- 
contact, 264 

Drive mechanism, 
compressor, electromagnet elas¬ 
tic-link, 431 
electrohydraulic, 433 
electromagnetic, of an elastic- 
link oscillating electric mo¬ 
tor, 430 

group control let, electromagnet¬ 
ic, 432 

ratchet-type electromagnetic 

spring-link, 310 
Reshetov electropneumatic, 434 
slider-crank solenoid, 212 
solenoid. 435 

spring, ratchet-type electromag¬ 
netic. 313 

Dynamograph mechanism, 
torque, electric contact, 394 
torque, with an electric timer, 
395 

Dynamometer mechanism, 
electric, 74 
inductance-type, 78-80 


Dynamometer mechanism, 
inductance-type, with a differ¬ 
ential transformer, SI 
inductance-type, with a double 
transformer, 82 
tension, electric-contact, 75 

Egg testing mechanism, lever- 
type photoelectric, 221 

Blectrodynamometer mechanism, 
torsional. 104 

Electromagnetic balance mecha¬ 
nism, 410 


Feeding mechanism, cam-gear so¬ 
lenoid-controlled. 308 
Filtzer, 265 

Flaw detector mechanism, 
electric, for pipe inspection, 96 
electromagnetic, for rails, 401 
magnetoelectric (moving-coil). 
97 

ponderomotive (mechanical- 
pressure), 98 
Flow-gauge mechanism, 
Gorodetsky pneumatic elec¬ 
tric-contact, 42 
induction-type, 356 
Flowmeter mechanism, constant- 
pressure-drop, 35 
Fuel level gauge mechanism, ca¬ 
pacitive, 36 


Gas pump mechanism.electromag¬ 
netic double-acting float¬ 
ing-piston, 449 

Gasoline gauge mechanism, float- 
type electric, 354 

Gauging mechanism, automatic 
electropneumatic, for car¬ 
burettor jet inspection, 364 

Gorodetsky, 42 

Governor mechanism, centrifugal, 
for electric motor speed con¬ 
trol. 108 

Hammer mechanism, portable 
electric, 133 

Ignition mechanism, 
magneto, of an engine, 453 


magneto, of a six-cylinder en¬ 
gine, 452 

indicator mechanism, 
flap position, potentiometer- 
type. for aircraft, 396 
Roat-liauid-level. screw-type 
variaDle-resistance. 303 
Inspection and sorting mechanism, 
bar, inductance-type, 439 
needle, electric-contact, 438 
piston-ring, automatic photo¬ 
electric, 440 

workpiece, automatic electro¬ 
magnetic, 441 
Interrupter mechanism, 
cam-operated magneto, 117 
Startsev elastic-link toothed 
290 


Konovalov, M19 
Kurovsky, 245 


Limit switch mechanism, pneu¬ 
moelectric, 455 

Liquid level indicator mechanism, 
mercury-contact, 412 
mercury-switch-type. 38 
remote-reading, 352. 435 
Logometer mechanism, $3 
three-coil moving-magnet, 106 
Loose materials level indicator 
mechanism, electrically pow¬ 
ered, 413 


Machining mechanism, electric- 
(spark-)discharge, for metals, 
135 

Magnetic mechanism, fixed-wind¬ 
ing, 137 

Maximum breaker mechanism, le¬ 
ver-type, 250 

Measuring head mechanism, pneu- 
moelectrlc, for workpiece 
Inspection. 365-368 

Measuring mechanism, 
cutting force, piezoelectric- 
type. 397 

electric-contact, for workpiece 
diameter mspeetton, 373 
electric-contact, for workpiece 
Inspection, 47, 76, 203 
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Measuring mechanism, 
electromagnetic, for band thick¬ 
ness and width inspection, 
386 

electromagnetic, For workpiece 
height inspection, 390 
electromagnetic, for workpiece 
inspection, 55 

lever-type elastic-link electric- 
contact, for workpiece inspec¬ 
tion. 197, 198 

lever-type electric-contact, for 
workpiece inspection, 195, 
196, 200-202, 204, 205 
lever-type electric-contact, for 
workpiece inspection and sort¬ 
ing, 220 

lever-type triplc-electrlc-conl- 
act, tor workpiece inspection, 
199 

mercury-contactor pneumoelec¬ 
tric, for band thickness in¬ 
spection, 380 

mercury-contactor pneumoelec¬ 
tric, for hole out-of-round- 
ness and taper inspection, 
379 

Morozov eleetric-contact, for 
checking the width of paper 
strip. 387 

multiple-scale pneumoelectric, 
for workpiece inspection, 
372 

pneumoelectric, for workpiece 
inspection, 370. 371 
rack-and-pinion electric-con¬ 
tact for workpiece inspection, 
292, 293 

solenoid-type, for pipe inside 
diameter inspection, 391 
Microfaradmetcr mechanism, 408 
Micrometer mechanism, 
bolometric-type, 362 
electronic. 393 

Microswitch mechanism, spring- 
type snap. 116 
Milliammeter mechanism. 66 
Morozov, 387 

Motor starting mechanism, auto¬ 
matic, Zinovyev, ratchet-le¬ 
ver electromagnetic, 324, 325 

No-voltage breaker mechanism, 
lever-type, 251 


Parallelism checking mechanism, 
Jever-type elastic-link elec¬ 
tric-contact, for workpieces, 
194 

Periodic drive mechanism, ratch¬ 
et-lever electromagnetic, 
213 

Permeameter mechanism, eiectro- 
dynamic, 409 

Phonic wheel mechanism, 127 

Pickup mechanism, 

' angular displacement, capaci¬ 
ty. 46 

angular displacement contact¬ 
less mercury. 46 
capacity, for torque measure¬ 
ment. 72 

capacity, for workpiece inspec¬ 
tion, 42 

Chistyakov remote-reading elec¬ 
tric, For velocity measure¬ 
ment, 88 

differential capacity, for work- 
piece inspection. 43 
electric mutual inductance, 70 
gas analyzer, 54 
Inductance, of a dynamograph, 

83 

inductance electric-contact, for 
workpiece inspection, 374 
inductance, for measuring the 
angle of twist of shafts, 73 
inductance, of a pressure gauge, 

84 

inductance, for torque meas¬ 
urement, 84 

inductance, for workpiece in¬ 
spection, 56-60, 388, 389 
inductance, for workpiece taper 
inspection, 391 

liquid-type pneumoelectric, for 
workpiece Inspection. 275 
multiple-plate differential ca¬ 
pacity, for workpiece inspec¬ 
tion, 44 

mutual inductance, remote-read¬ 
ing, 99 

piezoelectric quartz, for a pres¬ 
sure gauge. 53, 77 
pressure, liquid-resistance, 40 
remote-reading electronic, 407 
TSNIITMASH inductance, for 
band tension measurement 
during rolling, 411 
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Pickup setter mechanism, 
screw-type, 123, 124 
screw-type clastic-link, 125 
Polarized electromagnet mecha¬ 
nism, lever-type. 230 
Polyakov, 427 
Pressure gauge mechanism, 
electri c-con tact, 357 
electromagnetic variable-gap, 
85 

inductance, lever-type, 179 
moving-coif, $6 
piezoelectric quartz, 39 
thermopulse, for indicating oil 
pressure in an automobile, 
359 

unified remote-reading eleetric> 
35$ 

Zhokhovsky pneumomagnetic, 

Pressure indicator mechanism, 
capacity, 72 
ohmic-resistance. 40 
Pressure-measuring mechanism, 
electric, for presses, 396 
Printing mechanism, escapement- 
type electromagnetic, 335 
Profile grinding mechanism, light- 
ray-controJIed, 262, 263 
Profilometer mechanism, 
electrodynamic, 94 
piezoelectric, 93 
Pump mechanism, lever-type pneu- 
mohydraulic, for a welding 
machine, 254. 255 
Pyrometer mechanism, thermo¬ 
couple, 94 


Ratchet mechanism, electromag¬ 
netic, with driven link rotary 
speed regulation. 302 
Receiving (remote-reading) mech¬ 
anism for measured electri¬ 
cal quantities. 182 
Recorder mechanism, gear-type 
six-ink chopper-bar electr/c- 
contact, 301 

Recording mechanism, magneto- 
electric (moving-coil), 188 
Regulator escapement mechanism, 
triggering, for an electromag¬ 
netic relay, 271 
Regulator mechanism. 


air pressure, electric-contact, 
421 

carbon-pile, 108 
carbon-pilo, lever-type, for a 
generator, 169 

carbon-pile, Icver-typc. for a 
synchronous motor, 170 
generator voltage, for an auto¬ 
mobile. 422 

liquid-level, microswitcb, 429 
paper pulp consistency. Polya- 
Kov. electric-contact, 428 
paper pulp consistency, Tyagu- 
nov, with a variable-speed 
electric motor, 426 
power output, for a steam tur¬ 
bine, 423 

pressure, lever-type, 171 
pressure, mambrane-type, 172 
pressure, rack-and-pinion elec¬ 
tric-contact, 304 
room temperature, vacuum- 
switch. 418 

speed, disk-type induction, 176 
speed, gear-type return-motion 
electromagnetic. 305 
speed, lever-type tripping, for 
an electric clock escapement, 
177. 178 

surface temperature, 175 
temperature, gear-type electric- 
contact, for cooling and lub¬ 
rication systems of aircraft, 
306, 307 

temperature, lever-cam, 174 
temperature, photoelectric, 
419 

temperature, rod-type, 173 
Relay mechanism, 
a-c, lever-type, 162 
centrifugal, lever-type, 148 
counting, ratchet-type, 281,282 
d-c directional, lever-type, 160 
double hydroelectric, for switch¬ 
ing on a landing gear drive 
motor, 343 
float-type, 25, 31 
induction. 344 

lever-gear electrodynamlc, 272 
lever-type, 143 
lever-type double. 145 
lever-type double electromag¬ 
netic, with a disk armature. 
158 
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Relay mechanism, 
leve^r-typeelecfrodynamic, 153, 

lever*type electromagnetic 

membrane, 152 

Jcver*type flexible-link electro¬ 
static, 166 

lever-type magnetoelectric 

(moving-coil), 155 
lever-type mercury-contact elec¬ 
tromagnetic, 141 
lever-type reverse-current, for 
an automobile generator, 163 
lever-type telegraph, 142 
lever-type tuned, 167 
lever-type two-element, 146 
light-sensitive, 34 
linkwork-type electromagnetic. 
157 

polarized, lever-type, 144 
polarized, lever-type electro¬ 
magnetic, 154 

protective, bimetallic-spiral, 149 
protective, bimetallic-strip 
thermai, 26 

protective, gear-type, 280 
protective, lever-type electro¬ 
magnetic, 159 

protective, lever-type thermal, 
with a magnetoelectric (mov¬ 
ing-coil) device, 156 
protective, thermal, 24 
reversing and interlocking, so¬ 
lenoid-operated, 33 
solenoid-operated rapid-action, 
32 

speed, electric, 345, 346 
thermal, lever-type, 149, 150 
time, bimetallic-strip thermal, 
25 

lime, electric, 30 
time, electronic, 34 
time, electropneumatic, 348 
time, escapement-type pendu¬ 
lum, 283 

time, gear-type induction, 287 
time, gear-type motor-operat¬ 
ed, 288 

time, gear-type pneumatic elec¬ 
tromagnetic, 275 
time, lever-gear, 278 
time, lever-gear d-c, 285 
time, lever-gear electromag¬ 
netic braking-disk, 286 


time, lever-gear electromagnet¬ 
ic, with a magnetic brake 
289 

time. Jever-gear*pneunTatic, 273 
274. 276 

time, lever-type, 147 
time, lever-type electromag¬ 
netic, 151 

time, lever-type induction, 165 
time, pendulum, 350 
time, polarized, lever-type elec¬ 
tromagnetic, 161 
time, ratchet-type pendulum, 
279 

time, solenoid-operated hy¬ 
draulic, 28. 29 
time, solenoid-operated pendu¬ 
lum, 349 

time, solenoid-operated pneu¬ 
matic, 27 

Remote-control mechanism, rat¬ 
chet-type solenoid-operated, 
309 

Remote-reading mechanism, 
lever-gear, for measured elec¬ 
trical quantities. 166 
lever-type, for measured elec¬ 
trical quantities, 180. 181. 
186 

for measured electrical quanti¬ 
ties. 183, 184, 185 
Remote-signalling mechanism, 
’lowest liquid level, mercury- 
switch, 353 
Reshetov, 434 

Resistance box mechanism, flexi- 
.1)(e-link, for an electrical in¬ 
strument, 451 

Reversing mechanism, electric- 
motor, gear-type, 323 
Revolution counter mechanism, 
wagon wheel. 91 
Rewinding mechanism, 
gear-type synchronous-motor- 
driven, 321 

log. ratchet-type electromag¬ 
netic, 320 

ratchet-type electromagnetic. 
316. 322 

ratchet-type electromagnetic, 
for an automobile clock, 
318 

ratchet-type electromagnet 
weighted, 317, 319 
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Rheostat mechanism, 
drum, lever-type, 168 
lever-type sectional, for an 
electric instrument, 195 

Rolling levers mechanism, ratch¬ 
et-^1 ever elec trom a gn et i c, 

Rotary mechanism, electromag¬ 
netic, for workpiece insoec- 
tion, 67 

Roundness inspection mechanism 
lever-type electric-contact, 
193 


Safety device mechanism, elec¬ 
tric elevator cage door, 132 
Seismograph mechanism, capaci¬ 
ty, 45 

Selector mechanism, 
automatic exchange, ratchet- 
type electromagnetic, 330, 
332 

rotary, automatic exchange, 
ratchet-type electromagnet¬ 
ic, 333 

translatory-motion, automatic 
exchange, ratchet-type eJec- 
tromagnetic, 331 

Sensor mechanism, photoelectric, 
for workpiece inspection, 68, 

Servodrive mechanism, lever-cear 
electric, 326 

Shifting mechanism, counter¬ 
weight, automatic mercury- 
contactor, for a floating 
crane, 446 

Shutoff valve mechanism, two- 
way bail-type electrically 
operated, 21 

Signal mechanism, fire warning, 
lever-gear, 277 

Signalling mechanism, cam-gear 
electric-contact, 340 

Sorting mechanism, 
ball, automatic electropneu¬ 
matic, 437 

lever-type electromagnetic, 
214-216, 219 

lever-type electromagnetic, for 
cartridge cases, 218 
lever-type electromagnetic, for 
heavy workpieces, 217 


Spark advance mechanism, vac¬ 
uum-operated automatic, for 
engine ignition, 448 
Spark recorder mechanism, 105 
Speed equalizer mechanism, in* 
ductance, 138 

Stabilizing mechanism, aircraft 
yaw, magnetic-compass-type, 

Starting rheostat mechanism, le¬ 
ver-type, for a d-c shunt- 
wound motor, 253 
Startsev, 290 
Stop mechanism, 
electric, 113, 114 
escapement-type electromagnet¬ 
ic, 329 

lever-type automatic, 209 
leveptype electromagnetic, 210 , 

ratchet-type electromagnetic, 
328 

Strain gauge mechanism, 
capacity, 71 
carbon-pile, 48 
combination, 50 
inductance-type micrometric, 

61 


remote-reading, 52 
servo-type, 51 
vibrating wire, 64 
wire-type, 49 
Switch mechanism, 
cam-lever telephone, 237 
Konovalov electric, 1 19 
Kurovsky lever-type electric 
’pushbutton, 245 
lever-type lift floor-selection, 
242 * 

lever-type solenoid oil, 243 
lever-type vacuum, 239 
mercury, 118 

rheostat stage drum, 115 
Switching mechanism, 
cam-lever on-off, 235, 238 
lever-type cylindrical rheostat- 
step, 229 

Synchronizer mechanism, propel¬ 
ler-thrust, electric-contact, 
for multiengined aircraft, 425 
Synchronism correction mecha¬ 
nism, periodical, lever-cam 
electromagnetic, for two mo¬ 
tions, 266 


463 


Synchronous selector mechanism. 
267 

Tachomer mechanism, 

^ear-type elcctric*clock, 295 
gear-type clectric*clock remote- 
reading, 29G 
gear-type magnetic, 299 
magnetic, 62 
pulse-type, 89 

rack-and-pinion photoelectric 

Qj centrifugal, 298 
remote-reading, 90 

Tape transport mechanism, (cver- 
ratchet, 257 

Taper Inspection mechanism, ie- 
*ver-type electric-contact, for 
cylindrical workpieces, 192 

Telegraph apparatus mechanism, 
iever-type, 260 

Thermometer mechanism, ther- 
mopuise, 95 

Time delay mechanism, mercury- 
contactor, 382. 383 

Time marker mechanism, worm 
gearing electric-contact, 300 

Tracer mechanism, photoelectric, 
for automatic copy machin¬ 
ing, 136 

Transducer mechanism, 
gasoline gauge, lever-type, 351 
linear displacement resistance, 
45 

Transmitter mechanism, pulse, 
for measuring angular speeds, 
92 

TSNIITMASH. 411 

Turn signal mechanism, lever- 
typejelectromagnetic, for au¬ 
tomobiles, 268 


Turning mechanism, 
electromagnetic, 130, 430 
electromagnetic, for workpiece 
inspection, 126 
Tyagunor, 426 


Valve mechanism, poppet-type 
solenoid-operated, 23 

Vibration damper mechanism, 
magnetic, for indicating in¬ 
struments, 126 

Vibrator mechanism, telegraph 
apparatus, electromagnetic, 
450 

Vibrograph mechanism, remote¬ 
reading electromagnetic, 87 


Warning device mechanism, 
pressure-drop, electric-switch, 
360 

pressure- drop, mercury-contac¬ 
tor, 361 

pressure-drop, mercury-switch, 
347 

Wattmeter mechanism, compen¬ 
sated dynamometer, 103 
Window-opener mechanism, elec- 
trohydraulic, for an auto¬ 
mobile, 447 

Windshield wiper mechanism, 
gear-type electric, 338, 339 
Worm gearing mechanism for set¬ 
ting inductance pickups, 67 


Zhokhovsky, 41 
Zinovyev, 326 
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